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RadCases Series Preface 


The ability to assimilate detailed information across the en- 
tire spectrum of radiology is the Holy Grail sought by those 
preparing for the American Board of Radiology examination. 
As enthusiastic partners in the Thieme RadCases Series who 
formerly took the examination, we understand the exhaus- 
tion and frustration shared by residents and the families of 
residents engaged in this quest. It has been our observation 
that despite ongoing efforts to improve Web-based interac- 
tive databases, residents still find themselves searching for 
material they can review while preparing for the radiology 
board examinations and remain frustrated by the fact that 
only a few printed guidebooks are available, which are lim- 
ited in both format and image quality. Perhaps their greatest 
source of frustration is the inability to easily locate groups of 
cases across all subspecialties of radiology that are organized 
and tailored for their immediate study needs. Imagine being 
able to immediately access groups of high-quality cases to 
arrange study sessions, quickly extract and master informa- 
tion, and prepare for theme-based radiology conferences. 
Our goal in creating the RadCases Series was to combine the 
popularity and portability of printed books with the adapt- 
ability, exceptional quality, and interactive features of an 
electronic case-based format. 

The intent of the printed book is to encourage repeated 
priming in the use of critical information by providing a por- 
table group of exceptional core cases that the resident can 
master. The best way to determine the format for these cases 
was to ask residents from around the country to weigh in. 
Overwhelmingly, the residents said that they would prefer 
a concise, point-by-point presentation of the Essential Facts 
of each case in an easy-to-read, bulleted format. This ap- 
proach is easy on exhausted eyes and provides a quick re- 
view of Pearls and Pitfalls as information is absorbed during 
repeated study sessions. We worked hard to choose cases 
that could be presented well in this format, recognizing the 
limitations inherent in reproducing high-quality images in 
print. Unlike the authors of other case-based radiology re- 


view books, we removed the guesswork by providing clear 
annotations and descriptions for all images. In our opinion, 
there is nothing worse than being unable to locate a subtle 
finding on a poorly reproduced image even after one knows 
the final diagnosis. 

The electronic cases expand on the printed book and 
provide a comprehensive review of the entire subspecialty. 
Thousands of cases are strategically designed to increase the 
resident’s knowledge by providing exposure to additional 
case examples—from basic to advanced—and by exploring 
“Aunt Minnie’s,” unusual diagnoses, and variability within 
a single diagnosis. The search engine gives the resident a 
fighting chance to find the Holy Grail by creating individual- 
ized, daily study lists that are not limited by factors such as a 
radiology subsection. For example, tailor today’s study list to 
cases involving tuberculosis and include cases in every sub- 
specialty and every system of the body. Or study only tho- 
racic cases, including those with links to cardiology, nuclear 
medicine, and pediatrics. Or study only musculoskeletal 
cases. The choice is yours. 

As enthusiastic partners in this project, we started small 
and, with the encouragement, talent, and guidance of Tim 
Hiscock at Thieme, continued to raise the bar in our effort 
to assist residents in tackling the daunting task of assimi- 
lating massive amounts of information. We are passionate 
about continuing this journey, hoping to expand the cases in 
our electronic series, adapt cases based on direct feedback 
from residents, and increase the features intended for board 
review and self-assessment. As the American Board of Radi- 
ology converts its certifying examinations to an electronic 
format, our series will be the one best suited to meet the 
needs of the next generation of overworked and exhausted 
residents in radiology. 


Jonathan Lorenz, MD 
Hector Ferral, MD 
Chicago, IL 


Preface 


Acquiring knowledge of the imaging presentations of differ- 
ent diseases and knowing the differential diagnoses of vari- 
ous findings is a part of the evolution of the budding radiolo- 
gist. But being able to apply that knowledge to actually deal 
with a million or so cases that you as a radiologist will see in 
a lifetime of practice is the pinnacle of your training. Some 
of those cases will be a part of the board examination, which 
is an exaggerated cross-section of your daily practice. This 
book is written with the confidence that it will give you the 
tools and examples of how to apply that knowledge whether 
in the examination setting or in real life. 

The cases in this book are all from the daily practice of 
genitourinary (GU) imaging. I assure you, none of them have 
been invented. The book and its companion web-based sec- 
tion contain cases that are the common presentations of 
various GU disease entities. There are potentially fatal con- 
ditions that need to be diagnosed to avert disaster, and there 


are benign conditions that need to be recognized as such to 
avoid subjecting the patient to unnecessary and potentially 
dangerous further investigation. The cases are not arranged 
in any particular order, but picking up any 10 cases in order 
will give you a sample of the entire breadth of GU imaging 
similar to what you can expect to see on the exam. 

Finally, our training as radiologists does not end with 
passing the boards. We must learn throughout our profes- 
sional lives to maintain that edge of proficiency. Two pro- 
cesses are particularly helpful in doing that. One is talking to 
your clinical referring colleagues regularly about their prac- 
tice and their expectations, because it is through them that 
we serve our patients. Second is to follow up your cases and 
learn from the incorrect as well as correct diagnoses that you 
make. The material in this series will help you not only in 
passing the boards but also in supplementing your learning 
long after you have achieved that success. 


Acknowledgments 


I would like to thank Hector Ferral, MD, for inviting me to Boston, Massachusetts), for allowing me to use some of their 
be a part of this excellent series; Rajeev Suri, MD (Univer- cases; and Timothy Hiscock and his team at Thieme for their 
sity of Texas Health Science Center, San Antonio, Texas) insightful guidance and interminable (almost) patience in 
and Cynthia M. Day, MD (Brigham and Women’s Hospital, the production of this work. 


To access additional material or resources available with this e-book, please visit 
http://www.thieme.com/bonuscontent. After completing a short form to verify your e-book 


purchase, you will be provided with the instructions and access codes necessary to retrieve 
any bonus content. 


Case 1 


E Clinical Presentation 


A 62-year-old woman with gross hematuria. 


2 


RadCases.thieme.com 


E Imaging Findings 


ous filling defect. 


° Renal cell carcinoma (RCC): Heterogeneous enhancement 
of the mass and origin from the renal parenchyma are 
findings characteristic of RCC. 

* Oncocytoma: This also presents as an enhancing mass 
arising from the renal parenchyma. A spoke wheel pattern 
of enhancement is considered characteristic. However, 
because it cannot be reliably distinguished from RCC and 
is much less common than that entity, oncocytoma should 
not be diagnosed prospectively 

e Lipid-poor angiomyolipoma: This is a rare entity. Unlike 
in the typical angiomyolipoma, no fat is seen within the 
lesion. Enhancement may be present. A preoperative imag- 
ing diagnosis is not reliable. 


E Essential Facts 

e RCC is the most common solid mass in the kidney. It is 
more common in males and generally seen in patients 
older than 40 years. However, it is becoming more com- 
mon to encounter cases in younger age groups. 

The most common histologic subtype is the clear cell type. 
The other, less common subtypes are papillary, chromo- 
phobe, and sarcomatoid. 

Painless hematuria is the most common presentation. 

A palpable mass may be present if the tumor is large. 
Patients may present with a paraneoplastic syndrome. An 
increasing number of cases are being found incidentally on 
cross-sectional imaging performed for other indications. 
Spread occurs locally into the perinephric fat or adrenal 
gland, through lymphatics into the retroperitoneal lymph 
nodes, and via the vascular route to distant organs like the 
lungs, bones, liver, brain, or opposite kidney. The frequency 
of metastases increases with the size of the tumor, and 
metastasis of tumors < 3 cm is rare. Invasion into the renal 
vein is seen with large tumors and can be easily demon- 
strated by contrast-enhanced CT. 


RadCases Genitourinary Imaging 


The contrast-enhanced computed tomography (CT) sections through midabdomen show a hetero- 
geneously enhancing mass (arrow) occupying the interpolar region of the left kidney. The mass is 
centered in the renal parenchyma and causes contour deformity of the kidney. It is not surrounded by 
a dilated collecting system. No involvement of neighboring structures is seen. No lymphadenopathy 
is seen in these sections. Left renal (arrowhead) vein is well seen and shows no enlargement or obvi- 


E Other Imaging Findings 

e On CT, RCC typically appears as a solid mass with its center 
located within the renal parenchyma. Large tumors often 
cause contour deformity of the kidney. Enhancement 

after intravenous contrast is always present and may vary 
in intensity depending on tumor vascularity and time 
elapsed after injection of contrast. Therefore, multiphasic 
CT with images obtained in the precontrast, corticomedul- 
lary, nephrographic, and sometime excretory phases is the 
optimal protocol to characterize a renal lesion. 

On ultrasound, RCC has solid appearance. Larger lesions 
are often heterogeneous because of hemorrhage or 
necrosis. Renal vein extension may be seen by Doppler 
examination. 

Magnetic resonance imaging shows RCC as a mass with 
variable signal intensity on T1- and T2-weighted images. 
Contrast-enhanced dynamic sequences are necessary for 
the diagnosis and show enhancement to variable degrees 
in different phases. Subtraction images are critical in the 
detection of mild parenchymal enhancement. 

Primary lesions of RCC are often not hypermetabolic on 
positron emission tomography (PET). Metastatic lesions 
may or may not be hypermetabolic. Therefore, a negative 
PET exam does not rule out RCC. 


v Pearls & x Pitfalls 

v In all cases of renal masses, look for perinephric invasion, 
retroperitoneal lymphadenopathy, renal vein invasion, 
and obvious metastases in the bones and viscera 
included in the images. 

x All enhancing solid renal masses that do not have fat 
should be considered malignant unless proven other- 
wise by pathology. Even though some of the enhancing 
non-fat-containing renal lesions will turn out to be 
benign oncocytomas or lipid-poor angiomyolipomas, 
there is no reliable way of diagnosing them on imaging. 


Case 2 


A 24-year-old woman with a history of recurrent urinary tract infection since childhood. 
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E Imaging Findings 


RadCases Genitourinary Imaging 


(A) Thick-slab multiplanar reconstruction (MPR) image from the excretory phase of a 
computed tomographic (CT) intravenous pyelogram (IVP) study shows that the right 
kidney is small. The outline is irregular because of asymmetric parenchymal loss caused 
by scarring (arrows) overlying dilated upper pole calices (arrowheads). The left kidney is 
normal. (B) Thick-slab MPR image anterior to the level of Figure A shows scarring (arrows) 
overlying dilated interpolar and lower pole calices (arrowheads). There is no dilatation of 


the right renal pelvis (asterisk). The left kidney is normal. 


= Differential Diagnosis 

° Reflux nephropathy: This is the most common cause 

of unilateral or bilateral small, scarred kidneys. Loss 

of parenchyma occurs characteristically in the regions 
overlying the calices. The calices are often dilated and 
may show deformity. The upper pole is more commonly 
involved. 

Scarring due to multiple old infarcts: This is a much less 
common cause of unilateral or bilateral small, scarred 
kidneys. Infarcts may have been associated with previous 
sickle cell disease or may have resulted from multiple 
episodes of systemic emboli in the past. Parenchymal loss 
is seen in between the calices, which may show some 
crowding but characteristically are not dilated. No polar 
predilection is present. 

Fetal lobation: This is not uncommon. It is bilateral. There 
is no parenchymal loss, and the kidneys are normal in 
size. 


m Essential Facts 

¢ Reflux nephropathy is the most common cause of small, 
scarred kidneys. It is more common in women. 

Reflux nephropathy is the result of vesicoureteric reflux 
during childhood. Although infection may have some role 
in the pathogenesis, the presence of intrarenal reflux is 
considered more important. 

Scars overlying blunted calices are the hallmark of reflux 
nephropathy. The scars may occur anywhere in the 
kidney. However, because the renal poles have compound 
calices and a less efficient mechanism to prevent intrare- 
nal reflux, the scarring is much more severe at the renal 
poles, particularly the upper pole. Scarring generally 
occurs before the age of 4 years. 

Although reflux nephropathy may result in poor renal 
function if it involves both kidneys, unilateral involve- 
ment is asymptomatic. A history of vesicoureteric reflux 
from childhood may or may not be available. 


Æ Other Imaging Findings 


e Scarring of the kidney due to reflux nephropathy can be 


recognized on IVP, ultrasound, CT, and magnetic 
resonance imaging as parenchymal defects filled with 
perinephric fat. Most cases in adults are detected by 

CT as an incidental finding. In children, ultrasound and 
dimercaptosuccinic acid scans are equally accurate in 
detecting parenchymal scars. When scarring is unilateral 
in adults, the contralateral kidney may show compensatory 
hypertrophy. Compensatory hypertrophy also develops 
in the unaffected portions of the scarred kidney. These 
normal areas may become large enough to give the 
appearance of a mass (pseudotumors). 


v Pearls & x Pitfalls 


v In adults, it is important to recognize a scarred 


kidney due to reflux nephropathy correctly to avoid 
unnecessary investigation of the areas of scarring or 
pseudotumors. 


v When scarring of the kidneys is detected in children, 


voiding cystourethrography should be performed to 
look for vesicoureteric reflux and, if it is present, 
institute treatment. 


Case 3 


LEFT KIDNEY - SAGITTAL 


E Clinical Presentation 


A 74-year-old woman with a history of fullness in the right flank. 
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E Imaging Findings 


RadCases Genitourinary Imaging 


(A) Longitudinal sonographic image of the right kidney shows complete atrophy of 
the right renal parenchyma. The right renal pelvis (asterisk) and calices (arrowheads) 
are dilated. There is also dilatation of the right proximal ureter. (B) Longitudinal 
sonographic image of the normal left kidney in the same patient shows that the renal pa- 
renchyma (arrow) is normal in thickness. The renal sinus fat (asterisk) is normal, and there 
is no hydronephrosis. The normal, somewhat hypoechoic renal pyramids (arrowheads) 


should not be mistaken for caliceal dilatation. 


= Differential Diagnosis 

e Chronic right hydronephrosis and hydroureter: There is 
dilatation of the collecting system as well as the ureter. 
The dilated collecting system appears as a fluid-filled 
structure with connecting fluid-filled, dilated branches. 
The severity of dilatation and degree of parenchymal 
atrophy depend on the duration of obstruction. Usually, it 
is possible to follow the ureter to the transition point by 
ultrasound, and computed tomography (CT) is necessary 
to determine the level and cause of obstruction. 

Right hydronephrosis due to ureteropelvic junction ob- 
struction: This usually manifests in children or young 
adults, although it may present at a later age. The dilata- 
tion and parenchymal atrophy are usually more severe in 
congenital cases. The ureter is not dilated. 

Parapelvic cyst: This is more common than hydrone- 
phrosis. Because these cysts are often multiple, they may 
closely mimic hydronephrosis on ultrasound. However, 
the apparent branching structures do not communicate 
with one another. Nevertheless, sometimes it may be 
impossible to differentiate them from hydronephrosis 
without contrast-enhanced excretory phase images. 


E Essential Facts 

e When unilateral hydronephrosis is associated with hy- 
droureter, it is always due to obstruction of the ipsilateral 
ureter or ureterovesical junction (UVJ). Ureteric obstruc- 
tion can be due to intrinsic causes like stone or blood 
clot, mural causes like benign stricture or neoplasm, or 
extrinsic causes like malignant lymphadenopathy or pel- 
vic mass. UVJ obstruction can be due to a stone impacted 
at the UVJ or to a bladder neoplasm. 

Acute obstruction of the ureter may cause some hydro- 
nephrosis but is usually mild and shows no parenchymal 
atrophy. That is because with acute complete obstruction, 
the kidney shuts down and no more urine is produced to 
accumulate in and dilate the collecting system. 


e When the obstruction is chronic or partial, the collecting 
system and ureter dilate up to the point of obstruction. 
The renal parenchyma begins to atrophy because of back 
pressure interfering with perfusion. The ureter not only 
dilates but also lengthens and becomes more tortuous. 

¢ After the obstruction has been relieved, the chronically 
obstructed ureter becomes less dilated but never returns to 
normal. Similarly, because the atrophic renal parenchyma 
does not regenerate, even after relief of obstruction, the kid- 
ney becomes small. This is called postobstructive atrophy. 
The outline of the atrophic kidney remains smooth, and 
some dilatation of the collecting system is always present. 


m Other Imaging Findings 

e Intravenous pyelogram shows delayed opacification of 
the collecting system and ureter in patients with mild 
to moderate hydronephrosis. As the degree of hydrone- 
phrosis increases, the excretion becomes progressively 
delayed until the kidney is not visualized at all. 

e Noncontrast CT shows hydronephrosis as a dilated, 
fluid-filled collecting system in the renal sinus. The 
dilated ureter can be followed in the paravertebral region 
to the point of obstruction. Slower passage of contrast 
through the affected collecting system and ureter may be 
seen on contrast-enhanced phases and CT urography. 

e Magnetic resonance (MR) imaging shows the dilated 
collecting system and ureter as fluid-filled structures 
with a characteristic shape and location. MR urography 
may be useful in identifying the level of obstruction. 


Vv Pearls & x Pitfalls 

v If one kidney is obstructed, always determine the status 
of the other kidney. 

v Once obstruction has been diagnosed in any hollow 
viscus, always try to determine the level, cause, and 
completeness of the obstruction. 


Case 4 


E Clinical Presentation 


A 34-year-old woman with flank pain and fever. 
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E Imaging Findings 


RadCases Genitourinary Imaging 


* Acute pyelonephritis: The characteristic finding is 


unilateral or bilateral renal enlargement with areas of 
mildly decreased perfusion. These areas are randomly 
scattered and involve the parenchyma from the renal 
sinus to the cortical surface. 

Renal infarcts: Multiple renal infarcts also have the 
appearance of perfusion defects involving the entire 
parenchyma and may mimic acute pyelonephritis. 
However, the perfusion defects due to infarcts are well 
defined and larger, with a complete absence of perfusion. 
If necessary, delayed repeat scanning can be performed, 
which will show no contrast accumulation in the 
perfusion defects, whereas in acute pyelonephritis, these 
areas will become denser. In subacute or chronic cases, 
the affected kidney is smaller. 

Delayed nephrogram from ureteric obstruction: In 
patients with acute ureteric obstruction, the passage of 
contrast through the affected kidney is delayed. Therefore, 
while the normal, contralateral kidney may be in the 
nephrographic phase, the affected kidney is still in the 
corticomedullary phase. The unenhanced renal pyramids 
in the corticomedullary phase may superficially resemble 
the perfusion abnormality of acute pyelonephritis. 
However, their regular distribution around the renal 
sinus and their separation from the renal surface by the 
enhanced renal cortex allows a differentiation between 
the two entities. 


E Essential Facts 


Acute pyelonephritis is a common condition caused by 
ascending urinary tract infection. It is more frequent 

in women. Escherichia coli is the organism most often 
responsible for the ascending type of infection. Less 
commonly, infection may spread to the kidneys through 
a hematogenous route. In such cases, the causative 
organisms are mostly Gram-positive cocci. 

Acute pyelonephritis may be bilateral or unilateral, and it 
may even involve a part of the kidney. In these cases, the 
term focal acute pyelonephritis is used. 

Clinical features of dysuria, flank pain, fever, leukocytosis, 
and positive urine cultures are sufficiently characteristic 
that the diagnosis is often made clinically. Imaging 

is necessary only if the clinical diagnosis is in doubt, 
episodes are recurrent, or there are risk factors for or a 
clinical suspicion of the development of complications. 


Contrast-enhanced computed tomography (CT) images of the 
abdomen at the level of the kidneys obtained during the excretory 
phase. (A) Therightkidneyis enlargedandshowsrandomlyscattered 
wedge-shaped areas of mildly decreased perfusion (arrowheads in 
A and B). These areas involve the entire thickness of the renal paren- 
chyma from the renal sinus to the cortical surface. (B) Perinephric 
stranding is present (arrow). No fluid collection is seen in the renal 
parenchyma or perinephric space. The renal outlines are normal. 
B There is no hydronephrosis. 


° The affected kidney is enlarged, and areas of relative 
ischemia develop within the kidney as the result of 
increased intraparenchymal pressure. Perinephric edema 
may be present. 

If treated early in its course, acute pyelonephritis 
responds well to antibiotics, with the clinical features 
resolving within a few days. The resolution of imaging 
findings may lag that of the clinical features by 4 to 

6 weeks. Morphologically, the kidneys return to normal 
without any permanent sequelae. 

In some patients, acute pyelonephritis may be 
complicated by the development of a renal or perinephric 
abscess. This is more common in patients with diabetes 
or immunosuppression. 


Æ Other Imaging Findings 

e Intravenous pyelogram is normal in mild cases; in severe 
cases, the affected kidney may not be visualized. 
Ultrasound may be normal or may show swollen kidneys 
areas of increased or decreased echogenicity. The most 
dramatic findings are seen on power imaging, which 
shows absence of flow similar to contrast-enhanced CT 
findings. 

Noncontrast CT shows unilateral or bilateral renal 
enlargement with or without perinephric stranding. 
Findings on noncontrast CT may resemble those of 
ureteric stone disease. However, the involvement is more 
likely to be bilateral in acute pyelonephritis, and obstruc- 
tive changes of the collecting system are not expected. 
Magnetic resonance findings are nonspecific in the form 
of enlarged kidneys and wedge-shaped areas of increased 
intensity on T2-weighted images. 


v Pearls & x Pitfalls 

v Although the infection always involves the collecting 
system, imaging signs like wall thickening, debris, and 
peripelvic and periureteric stranding are seen much less 
commonly. 

x Acute pyelonephritis can be easily missed if the 
kidneys have been imaged in the corticomedullary 
phase. 

x Perinephric stranding is frequently seen in normal, 
symptomless older adults. Therefore, be careful in 
attaching significance to this if there are no other asso- 
ciated findings of acute pyelonephritis or obstruction. 
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E Imaging Findings 


RadCases Genitourinary Imaging 


° Renal papillary necrosis: The characteristic features on 
IVP are contrast-filled cavities and fissures in the 
papillae. Various terms (e.g., “ball-on-T” “flame-shaped”) 
have been used to describe the various shapes of the 
extracaliceal contrast collections. In later stages, the 
papillae slough off. A sloughed papilla may cause a filling 
defect within the contrast-filled collecting system and 
ureter. The calices whose papillae have sloughed off have 
a flat or convex appearance. 

Renal tuberculosis: Multiple extracaliceal contrast 
collections are also found in renal tuberculosis. They are 
usually not limited to the renal papillae, are irregular, 
and may be associated with calcifications in the renal 
parenchyma. 

Hydronephrosis: This may resemble renal papillary 
necrosis because of the convex appearance of the calices. 
However, a hydronephrotic kidney also shows dilatation 
of the infundibulum and pelvis, which is not seen in renal 
papillary necrosis in the absence of obstruction. 


m Essential Facts 

e Acute papillary necrosis is characterized by destruction 
of the renal papillae. It is caused by an ischemic or 
chemical injury to the renal papillae. Infection may play a 
role. The papillae are particularly vulnerable to this kind 
of injury because of their already tenuous blood supply 
and high salt content. 

Conditions that predispose to acute renal papillary 
necrosis are analgesic nephropathy, dehydration, diabetes 
mellitus, urinary tract infection, and sickle cell disease. 
Clinical features include the sudden onset of flank pain, 
fever, and hematuria. Sloughed off papillae can cause 
ureteric colic. In patients with diabetes, a sudden 
deterioration of renal function should raise the pos- 
sibility of acute papillary necrosis. Rarely, it may be an 
incidental finding. 

Pathologically, there is necrosis of some or all of the 
papillae, often bilaterally. This leads to clefts, fissures, 
and cavities within and around the papillae. Ultimately, 
the affected papillae may slough off. The imaging findings 
reflect the pathologic process, with excreted contrast 
filling the spaces created by clefts, fissures, cavities, and 


Ten-minute intravenous pyelogram (IVP) image of the kidney area shows that both kidneys are normal in size, 
shape, position, orientation, and outline. Many of the calices show extracaliceal collections of contrast, some of 
which are round (arrowheads), others flame-shaped (arrows). Opacified pelves and visualized upper ureters on 
both sides are normal in caliber and outline without filling defects. 


papillary sloughing. Papillae that remain in situ may 
calcify with time. Different stages may be seen in the 
same kidney. 

Treatment is supportive. 


Æ Other Imaging Findings 


Plain kidney-ureter-bladder (KUB) radiograph is typically 
normal. In chronic cases, calcified papillae may be seen 
over the renal shadows and be mistaken for stones. 
Retrograde pyelography may show ureteric obstruction 
by a sloughed papilla. More commonly, extracaliceal 
contrast is seen, as on IVP. 

Sonography is usually normal. In advanced cases, it may 
show cavities in the tips of the pyramids left behind by 
sloughed papillae. Calcifications at papillary tips may be 
seen in chronic cases as echogenic shadowing foci. They 
are impossible to differentiate from stones. 

Noncontrast computed tomography (CT) may detect 
obstructive changes due to a sloughed papilla in the 
acute stages and calcifications of the papillae in chronic 
stages. Contrast-enhanced CT may show ill-defined areas 
of ischemia in the papillary tip in early stages, even when 
an IVP appears normal. These may resolve completely. In 
florid cases, the kidneys may show an edematous 
appearance on CT. Findings on CT urography resemble 
those on IVP, with the typical changes of extracaliceal 
contrast in various configurations and caliceal deformity. 
Classic descriptive names (e.g., “claw sign,” “ring sign,” 
“forniceal clefts,” “flame-shaped collections of contrast,” 
and “ball-on-T appearance”) are used to describe the 
papillary changes and caliceal deformity of papillary 
necrosis seen on IVP as well as the excretory phase of 
CT-IVP. 

In early stages, while the IVP is normal, contrast- 
enhanced CT shows decreased perfusion of the papillae, 
best seen in the nephrographic phase. 


v Pearls & x Pitfalls 


v Because of the subtlety of the imaging findings of renal 


papillary necrosis, always consider the diagnosis of 
renal papillary necrosis and look for characteristic signs 
if an IVP examination looks normal. 
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E Imaging Findings 


RadCases Genitourinary Imaging 


° Renal papillary necrosis: The characteristic features on 
IVP are contrast-filled cavities and fissures in the 
papillae. Various terms (e.g., “ball-on-T” “flame-shaped”) 
have been used to describe the various shapes of the 
extracaliceal contrast collections. In later stages, the 
papillae slough off. A sloughed papilla may cause a filling 
defect within the contrast-filled collecting system and 
ureter. The calices whose papillae have sloughed off have 
a flat or convex appearance. 

Renal tuberculosis: Multiple extracaliceal contrast 
collections are also found in renal tuberculosis. They are 
usually not limited to the renal papillae, are irregular, 
and may be associated with calcifications in the renal 
parenchyma. 

Hydronephrosis: This may resemble renal papillary 
necrosis because of the convex appearance of the calices. 
However, a hydronephrotic kidney also shows dilatation 
of the infundibulum and pelvis, which is not seen in renal 
papillary necrosis in the absence of obstruction. 


m Essential Facts 

e Acute papillary necrosis is characterized by destruction 
of the renal papillae. It is caused by an ischemic or 
chemical injury to the renal papillae. Infection may play a 
role. The papillae are particularly vulnerable to this kind 
of injury because of their already tenuous blood supply 
and high salt content. 

Conditions that predispose to acute renal papillary 
necrosis are analgesic nephropathy, dehydration, diabetes 
mellitus, urinary tract infection, and sickle cell disease. 
Clinical features include the sudden onset of flank pain, 
fever, and hematuria. Sloughed off papillae can cause 
ureteric colic. In patients with diabetes, a sudden 
deterioration of renal function should raise the pos- 
sibility of acute papillary necrosis. Rarely, it may be an 
incidental finding. 

Pathologically, there is necrosis of some or all of the 
papillae, often bilaterally. This leads to clefts, fissures, 
and cavities within and around the papillae. Ultimately, 
the affected papillae may slough off. The imaging findings 
reflect the pathologic process, with excreted contrast 
filling the spaces created by clefts, fissures, cavities, and 


Ten-minute intravenous pyelogram (IVP) image of the kidney area shows that both kidneys are normal in size, 
shape, position, orientation, and outline. Many of the calices show extracaliceal collections of contrast, some of 
which are round (arrowheads), others flame-shaped (arrows). Opacified pelves and visualized upper ureters on 
both sides are normal in caliber and outline without filling defects. 


papillary sloughing. Papillae that remain in situ may 
calcify with time. Different stages may be seen in the 
same kidney. 

Treatment is supportive. 


Æ Other Imaging Findings 


Plain kidney-ureter-bladder (KUB) radiograph is typically 
normal. In chronic cases, calcified papillae may be seen 
over the renal shadows and be mistaken for stones. 
Retrograde pyelography may show ureteric obstruction 
by a sloughed papilla. More commonly, extracaliceal 
contrast is seen, as on IVP. 

Sonography is usually normal. In advanced cases, it may 
show cavities in the tips of the pyramids left behind by 
sloughed papillae. Calcifications at papillary tips may be 
seen in chronic cases as echogenic shadowing foci. They 
are impossible to differentiate from stones. 

Noncontrast computed tomography (CT) may detect 
obstructive changes due to a sloughed papilla in the 
acute stages and calcifications of the papillae in chronic 
stages. Contrast-enhanced CT may show ill-defined areas 
of ischemia in the papillary tip in early stages, even when 
an IVP appears normal. These may resolve completely. In 
florid cases, the kidneys may show an edematous 
appearance on CT. Findings on CT urography resemble 
those on IVP, with the typical changes of extracaliceal 
contrast in various configurations and caliceal deformity. 
Classic descriptive names (e.g., “claw sign,” “ring sign,” 
“forniceal clefts,” “flame-shaped collections of contrast,” 
and “ball-on-T appearance”) are used to describe the 
papillary changes and caliceal deformity of papillary 
necrosis seen on IVP as well as the excretory phase of 
CT-IVP. 

In early stages, while the IVP is normal, contrast- 
enhanced CT shows decreased perfusion of the papillae, 
best seen in the nephrographic phase. 


v Pearls & x Pitfalls 


v Because of the subtlety of the imaging findings of renal 


papillary necrosis, always consider the diagnosis of 
renal papillary necrosis and look for characteristic signs 
if an IVP examination looks normal. 


Case 6 


Sa y 
a 
Me “Ip 


E Clinical Presentation 


A 38-year-old woman who underwent contrast-enhanced computed tomography for vague abdominal pain. 
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E Imaging Findings 


RadCases Genitourinary Imaging 


(A) Contrast-enhanced computed tomography (CT) image of the abdomen at the level 
of the kidneys obtained during the nephrographic phase shows that the kidneys are 
malrotated, with the renal hila pointing forward (arrows). No abnormality of size, shape, 
location, outline, or parenchymal thickness is present. (B) Contrast-enhanced CT images 
of the abdomen at a level lower than that of Figure A shows that the lower poles of both 
kidneys are joined by an isthmus, which is the bar of enhancing renal tissue crossing the 
spine (arrow). The ureters can be identified anterior to this isthmus (arrowheads). 


= Differential Diagnosis 

e Horseshoe kidney: The characteristic feature on CT is 
an isthmus that always connects the lower poles of both 
kidneys. It may vary from a thin fibrotic strand to full 
parenchymal thickness. 

e Simple nonrotation: In one or both kidneys, the renal 
sinus may point anteriorly. However, there is no 
connecting isthmus. 

e Retroperitoneal fibrosis: If the plaque in the retroperito- 
neum is thick, it may resemble horseshoe kidney. How- 
ever, the plaque is seen to be separate from the kidneys 
and does not contain normal renal tissue. The ureters run 
behind rather than anterior to the plaque. 


m Essential Facts 

e Horseshoe kidney is a common congenital anomaly in 
which a bar of tissue, called the isthmus, connects the 
lower poles of the kidneys. 

e It is caused by a failure of the metanephric blastema to 
separate into two kidneys. 

e Horseshoe kidney is usually an incidental finding on 
imaging. Horseshoe kidney is prone to develop the same 
pathologic conditions that affect normally developed 
kidneys. Nontraumatic pathology in horseshoe kidney 
is not more common than in normal kidneys. However, 
because the kidney is abnormally placed, it is more prone 
to trauma. 

e The isthmus of a horseshoe kidney may vary in thickness, 
depending on the amount of functioning renal paren- 
chyma within it. On one extreme, it may be a fibrous 
band; on the other, it may have full-thickness renal 
parenchyma. The ureters pass anterior to the isthmus, 
and this relationship is characteristic. Accessory renal 
arteries supply the isthmus. Because of the presence 
of the isthmus, the kidneys cannot rotate during 


development, remaining in the fetal orientation with the 
sinuses pointing anteriorly. The isthmus also interferes 
with the ascent of the kidney. Therefore, a horseshoe 
kidney is often lower in position than normal kidneys. 

e No treatment is considered necessary. The isthmus can 
be divided if it is interfering with drainage of the kidney. 


E Other Imaging Findings 


e Plain radiographs of the abdomen may show the 
horseshoe-shaped outline of the kidney but are often 
normal. 

On intravenous pyelogram, the isthmus can be seen 

on the immediate postinfusion images. However, more 
often, the isthmus cannot be seen. Horseshoe kidney is 
then recognized by nonrotation and abnormality of the 
renal axis. Nonrotation manifests in the form of medially 
pointing lower pole calices, which lie medial to the 
ureters. The renal axes are reversed, so that the lower 
poles are closer to the spine than are the upper poles. 
Ultrasound shows poor definition of the lower poles of 
the kidneys. This should prompt an examination from 
the anterior aspect of the abdomen to show the isthmus 
running anterior to the aorta and inferior vena cava. 

On magnetic resonance imaging, the findings resemble 
those on CT. If renal tissue is present in the isthmus, it 
follows the signal characteristics of normal renal tissue. 
If the isthmus is composed of a fibrous band, it is 
hypointense on T1- and T2-weighted images. 


v Pearls & x Pitfalls 

v If both kidneys are malrotated on CT, a careful search 
should be made for the isthmus to establish the 
diagnosis of horseshoe kidney. 


Case 7 


A 31-year-old man with recurrent urinary tract infection. 
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m= Imaging Findings 


(A) Precontrast axial computed tomography (CT) image at the level of the urinary bladder shows two thick-walled, fluid-filled 
structures lying posterior to the urinary bladder (arrows). No calcifications are seen within their lumina. No fat stranding is seen in 
the pelvis. (B) Postcontrast axial CT image obtained in the excretory phase at the same level as Figure A shows excreted contrast 
in the left fluid-filled structure (arrow), thus demonstrating communication with the urinary tract. No filling defect is seen. 
(C) Postcontrast axial CT image obtained in the excretory phase at a level below that of Figures A and B shows excreted contrast 
in the right fluid-filled structure (arrow). The lower ends of the ureters (arrowheads) are seen to be intimately related to the abnor- 


malities close to where they insert into the urinary bladder. 


= Differential Diagnosis 

e Hutch diverticula: These are congenital outpouchings 
arising from the urinary bladder. The existence of com- 
munication can be deduced indirectly from the presence 
of excreted contrast on contrast-enhanced excretory 
phase images. A location adjacent to the ureterovesical 
junction is characteristic. 

e Acquired bladder diverticula: These are outpouchings of 
the urinary bladder mucosa, usually with an underlying 
cause. Their location is random and not related to the 
ureteric orifices. Their walls are characteristically thin. 

e Pelvic fluid collections: Abscesses show thick enhancing 
walls and inflammatory changes. Lymphoceles are bland 
spherical fluid collections located in the external or inter- 
nal iliac lymph node region. Seminal vesicle cysts are 
small and intimately related to the seminal vesicles. None 
of these entities fill with excreted contrast. 


E Essential Facts 
¢ Bladder diverticula are outpouchings arising from the 
bladder wall and communicating with the bladder cavity. 
e Bladder diverticula may be congenital or acquired. 
Congenital diverticula are usually solitary and occur in 
specific locations. They may be at the apex of the bladder 
if a urachal remnant has remained partially patent at its 
origin from the bladder (urachal diverticulum). Hutch 
diverticulum, which may be unilateral or bilateral, is a 
congenital diverticulum located close to the ureterovesi- 
cal junction. Acquired diverticula are caused by bladder 
outlet obstruction or neurogenic bladder. 
Bladder diverticula are usually an incidental finding on 
imaging. They may manifest as recurrent urinary tract 
infections due to stasis of urine. Hutch diverticulum is 
a cause of vesicoureteric reflux in boys and young men. 
This results in recurrent urinary tract infections and 
reflux nephropathy. 
* Stones or urothelial neoplasms may develop in 
diverticula. 


e On pathologic examination, the diverticula are of varying 
sizes. The neck may be small or large. The wall is made 
up of all three layers of the bladder in congenital diver- 
ticula and prolapsed mucosa in acquired diverticula. 
Diverticula are surgically treated if they are large, cause 
symptoms, or lead to complications. Otherwise, treat- 
ment is targeted at the underlying condition. 
Diverticula fill with contrast on the excretory phase of 
CT urography, indirectly demonstrating communication 
with the urinary tract. Because the communication of a 
diverticulum with the urinary bladder may be small, its 
direct demonstration on CT may be difficult. However, 
a review of thin sections may be helpful. Otherwise, the 
diagnosis is presumed because of the proximity of the 
diverticulum to the urinary bladder. 


Æ Other Imaging Findings 

e On all imaging modalities, bladder diverticula appear as 
solitary or multiple fluid-containing structures of various 
sizes that connect with the urinary bladder. Depending 
on its size, the communication may or may not be visible. 
If it is not visible directly, the communication can be 
deduced indirectly on intravenous pyelogram (IVP) from 
the passage of contrast into the diverticulum. On IVP and 
ultrasound, enlargement of the diverticulum on postvoid 
images is also an indirect sign of communication with the 
bladder. 


v Pearls & x Pitfalls 

v When bladder diverticula are seen, always look for 
a cause of bladder outlet obstruction and evaluate 
the kidneys and ureters for hydronephrosis and 
hydroureter, respectively. 

v Always examine diverticula carefully for focal 
wall thickening or filling defects that may suggest 
malignancy. 


Case 8 


E Clinical Presentation 


A 73-year-old man with suprapubic pain and hematuria. 
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m= Imaging Findings 


RadCases Genitourinary Imaging 


(A) Precontrast axial computed tomography (CT) image through the pelvis shows 
multiple calcified oval and round structures within the dependent portion of the 
lumen of the urinary bladder (arrow). (B) Postcontrast axial CT image obtained in the 
excretory phase at the same level as Figure A shows that the urinary bladder lumen is 
filled with excreted contrast (asterisk). The calcifications seen in the precontrast phase 
have been obscured by the luminal contrast. The bladder wall is normal. No filling defect 


is seen. No diverticula are present. 


= Differential Diagnosis 

e Urinary bladder stones: Round or oval, smooth 
calcified structures in the lumen of the urinary bladder 
are characteristic of urinary bladder stones. They lie in 
the dependent portion of the bladder. 

e Foreign bodies in urinary bladder: These are mostly frag- 
ments of various urologic catheters and tubes or sutures. 
They are seldom round and smooth to start with. How- 
ever, they may act as nidi for subsequent stone formation. 

e Urinary bladder neoplasm: The stroma of a urinary 
bladder neoplasm does not calcify. However, the calcium 
from urine may be deposited on the surface of the 
neoplasm and may mimic a stone under the right circum- 
stances. These encrustations can be differentiated from a 
stone by the presence of calcium on the surface only and 
the heterogeneous texture of the calcifications. A filling 
defect or mass is expected in the excretory phase. 


E Essential Facts 

e Urinary bladder stones are not uncommon. They may 
form in the bladder itself or in the upper urinary tract 
and travel into the urinary bladder. The latter types of 
stones are generally small, but once in the bladder, they 
may enlarge over time. 

In the United States, the most common cause of small 
stones in the urinary bladder is upper urinary tract stone 
disease. Stones develop in the urinary bladder in condi- 
tions causing urinary stasis, most commonly neurogenic 
bladder and sometimes bladder outlet obstruction. 
Rarely, they may develop in urinary bladder diverticula. 
On a global level, urinary bladder stones occur in young 
boys in developing countries with a hot, dry climate. 
Infection and dehydration are contributing factors. 
Urinary bladder stones may be an incidental finding on 
imaging. More commonly, they present with symptoms 
of suprapubic pain, hematuria, or unexpected 
intermittent cessation of the urinary stream. 


e Small bladder stones pass spontaneously. If they do not, 
they can be removed endoscopically. Larger stones are 
crushed into smaller fragments before removal. Open 
surgery is rarely necessary. 

* On CT urogram, the stones may be completely obscured 
by excreted intraluminal contrast in the bladder. There- 
fore, it is essential to evaluate the precontrast scan. 


= Other Imaging Findings 

e On plain radiographs of the abdomen, bladders stones 
are typically seen in the suprapubic region. They may 
show a laminated or uniformly calcified appearance. 
Calcification can be seen in fibroids and lymph nodes in 
the same areas but is usually mottled. 

On intravenous pyelogram (IVP), urinary bladder stones 
are seen best on the scout image as calcified structures. 
In the IVP images, they are obscured by contrast in the 
bladder. If their opacity is significantly less than that of 
the excreted contrast, they may appear as filling defects 
in the contrast-filled bladder. 

On ultrasound, the stones appear as echogenic 
structures within the bladder lumen with distal acoustic 
shadowing. 

Stones have no signal on magnetic resonance (MR) imag- 
ing and appear as filling defects in the urinary bladder on 
T2-weighted images and excretory phase MR urography 
images. Small bladder stones may not be seen. 


v Pearls & x Pitfalls 

v When bladder stones are seen, examine the pelvic 
musculature for atrophy as a clue to underlying 
neurogenic bladder. 

v If bladder stones are present, examine the upper 
urinary tract for stones. 

x Evaluating excretory phase images only may fail to 
detect urinary bladder stones. 


Case 9 


E Clinical Presentation 


A 53-year-old woman with difficulty urinating. 
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m Imaging Findings 


RadCases Genitourinary Imaging 


(A) Axial T2-weighted magnetic resonance imaging (MRI) of the lower pelvis shows a cystic structure (arrowhead) with contents 
of fluid signal intensity surrounding the proximal urethra (arrow). No filling defect is seen within this abnormality. (B) Coronal 
T2-weighted MRI of the pelvis confirms that the cystic abnormality (arrowheads) is located at the level of the urethra inferior to the 
urinary bladder (asterisk). The urinary bladder is normal. (C) Axial postcontrast fat-saturated T1-weighted MRI at the same level as 
Figure A shows no enhancement of the walls of the cystic structure (arrowhead). Note that the contents are of low signal intensity, 


consistent with simple fluid (asterisk). 


E Differential Diagnosis 

e Urethral diverticulum: This appears as a fluid-filled 
structure in the vicinity of or surrounding the urethra. 
The contents of the diverticulum show low signal on 
T1-weighted images and fluid signal intensity on 
T2-weighted images. A mildly enhancing wall may 

be seen. However, there is no filling defect or mass. 
Vaginal cysts: Various cystic abnormalities of the vagina, 
such as Gartner, miillerian, paramesonephric, and 
inclusion cysts, may mimic a urethral diverticulum 
superficially. However, on imaging they can be distin- 
guished from a urethral diverticulum by their location. 
Ectopic ureterocele: In women with duplex collecting 
systems, the ectopic ureter often opens in the urethra 
inferior to the internal sphincter. The terminal portion 
of the ectopic ureter may dilate to form an ectopic 
ureterocele, which may mimic a urethral diverticulum. 
However, unlike a urethral diverticulum, an ectopic 
ureterocele does not surround the urethra, and the 
ectopic ureter can be seen ending in it. 


E Essential Facts 

e Urethral diverticula can be congenital or acquired. 
Congenital urethral diverticula are very rare. Acquired 
urethral diverticula are not uncommon. They occur much 
more often in women. 

Acquired urethral diverticula are formed by the rupture 
of an obstructed and infected paraurethral gland into the 
urethral lumen. 

A urethral diverticulum arises from the posterolateral 
aspect of the urethra at the midurethral level. As it grows, 
it begins to wrap around the urethra. 

The specific clinical features of a urethral diverticulum 
are rare and include dribbling, dyspareunia, and a small 
mass protruding from the anterior wall of the vagina. 
Most patients present with nonspecific features of 
dysuria, frequency, or urgency. 

Stasis of urine within the urethral diverticulum causes an 
increased frequency of infections. Stone formation is seen 


in ~10% of diverticula. Malignant degeneration has been 
reported in urethral diverticula. A neoplasm arising from 
a urethral diverticulum is almost always an adenocarci- 
noma, rather than the squamous cell carcinoma common 
in the urethra. 


E Other Imaging Findings 

* On voiding cystourethrography (VCUG), a urethral 
diverticulum may be seen as a contrast-filled sac 
connected to the urethra. However, VCUG is only 65% 
accurate because the opening of the urethral diverticu- 
lum may be blocked by edema, debris, or neoplasm. 
Double-balloon urethrogram is more accurate because 
of the ability to increase pressure within the urethra and 
obtain more reliable filling of the urethral diverticulum. 
However, it has been replaced by pelvic MRI because of 
the high sensitivity and noninvasive nature of the latter. 
Transvaginal sonography demonstrates a urethral diver- 
ticulum as a fluid-filled structure in the typical location 
inferior to the urinary bladder. A stone may be visualized 
as an echogenic structure within the diverticulum with 
distal acoustic shadowing. 

On computed tomography, a urethral diverticulum is 
seen as a fluid-filled structure arising posterolateral to 
the urethra. As it grows larger, the urethral diverticulum 
wraps around the urethra. A stone may be visualized as a 
calcified structure within the diverticulum. 


v Pearls & x Pitfalls 

v A fluid-filled structure related to the urethra in a 
woman is most likely to be a urethral diverticulum; 
vaginal cysts are located posterior to the vagina or 
higher. 

v Itis important to look for changes of malignancy in a 
urethral diverticulum. Malignancy in a urethral 
diverticulum can manifest as a focal area of 
enhancement of the diverticular wall, an enhancing 
nodule, or a filling defect. 


Case 10 


A SAG RT M-L 


RT BLOOD FLOW 


E Clinical Presentation 


A 32-year-old man with hard testicular swelling on the right. 
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E Imaging Findings 


* Testicular neoplasm: All solid-appearing masses of the 
testicle should be considered neoplastic unless there is 
overwhelming evidence suggesting the opposite. Of the 
testicular neoplasms, seminoma is usually well defined, 
hypoechoic, and homogeneous. Internal vascularity is 
seen in tumors > 1.5 cm in diameter. However, smaller 
tumors are most often hypovascular. 

Testicular hematoma: Almost invariably, there is a history 
of acute trauma. The testicle is extremely tender. The 
lesion on ultrasound is often heterogeneous and may 
show a fluid level if liquefied blood products are present. 
No internal vascularity is seen. 

Testicular abscess: There is usually a history of 
epididymo-orchitis. The testicle is tender. The 
echotexture is heterogeneous, and fluid may be seen 
within the mass. There is increased blood flow in the 
portions of the testicle surrounding the mass and at the 
rim of the mass. Internal blood flow is not present in 

the liquefied center of a mature abscess. 


E Essential Facts 

e Testicular neoplasms are the most common neoplasms in 
men between the ages of 20 and 34 years. 

e Testicular neoplasms can be primary or secondary. 
Primary neoplasms are of either germ cell origin or non- 
germ cell origin. The germ cell tumors are seminomas 
or nonseminomatous germ cell tumors like teratomas, 
choriocarcinomas, embryonal cell carcinomas, and yolk 
sac tumors. Approximately 35% of testicular neoplasms 
are mixed germ cell tumors containing more than one 
cell line. The non-germ cell tumors are Sertoli-Leydig cell 
tumors. 

e Secondary neoplasms consist of metastases, lymphomas/ 
leukemias, and plasmacytomas. 

e The age predilection of seminoma is the 4th decade. 
Nonseminomatous germ cell neoplasms occur at a 
younger or older age. 


RadCases Genitourinary Imaging 


(A) Longitudinal gray scale sonographic image of the right 

testicle shows a well-defined, lobular, hypoechoic homogeneous 

mass (arrows). No calcifications or cystic areas are seen. 

(B) Power-flowimage at the same level as Figure A shows increased 
B blood flow within the substance of the mass (arrowhead). 


e Predisposing factors are undescended testis, testicular 
microlithiasis, positive family history, and intersex 
syndromes. 

Testicular neoplasms present most commonly as 
painless, hard testicular masses. A less common mode 

of presentation is with flank pain due to ureteric 
obstruction by enlarged retroperitoneal lymph nodes. 
Tumor marker elevation is seen in 80% of patients. 
Beta-human chorionic gonadotropin is associated with 
seminomas and choriocarcinomas, and alpha-fetoprotein 
with yolk sac tumors. 

Testicular neoplasms spread by the lymphatic route to 
retroperitoneal lymph nodes adjacent to the renal hila. 
Hematogenous spread occurs to the lungs, brain, and 
bones. Local spread to the scrotal skin occurs late. 

The treatment of testicular neoplasm is orchiectomy 
through an inguinal incision. Scrotal incision is avoided to 
prevent seeding of the scrotal skin, which would upstage 
the neoplasm. 


=E Other Imaging Findings 

* Computed tomography (CT) does not show a testicular 
mass unless the testicle is enlarged. Retroperitoneal 
lymph nodes are shown well by CT. They may be the 
presenting finding of testicular neoplasm. 

e Magnetic resonance imaging is rarely performed 
in patients with testicular neoplasm. Seminoma is 
homogeneously hypointense on T2-weighted images. 
Nonseminomatous germ cell tumors are heterogeneous. 
Retroperitoneal lymph nodes are shown well by CT. 


v Pearls & x Pitfalls 


v All solid intratesticular focal lesions should be 
considered malignant unless proven otherwise. 


Case 11 


UTERUS SAG R 


E Clinical Presentation 


A 48-year-old woman with an enlarged uterus. 
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E Imaging Findings 


UTERUS SAG R 


RadCases Genitourinary Imaging 


(A) Transvaginal sonographic image marked as “sagittal uterus” shows the 
uterus to be enlarged by a large hypoechoic mass with a whorled pattern, which 
shows some shadowing emanating from within its substance (arrowhead). 
(B) Transvaginal sonographic Doppler image at the same level as Figure A shows 


vascularity within the substance of the mass. 


= Differential Diagnosis 

* Uterine leiomyoma: A hypoechoic whorled pattern is 
characteristic of this diagnosis. The endometrial canal may 
be deformed by large lesions. Shadowing shows internal 
calcifications. 

e Endometrioma: A large endometrioma may superficially 
resemble a large uterine leiomyoma. Uniform low- 
level internal echogenicity through the transmission 
area is a characteristic finding. No internal flow can be 
demonstrated. 

e Solid ovarian neoplasm: Large ovarian neoplasms resemble 
large uterine leiomyomata. They usually have a mixed 
solid and cystic appearance. 


E Essential Facts 

¢ The most common gynecologic neoplasm, uterine leiomy- 
oma is a benign neoplasm of the uterine smooth muscle. 
Multiple leiomyomata are common. 

e Uterine leiomyoma occurs commonly in women older than 
30 years of age. It is more common in multiparous women 
and African American women. 

e It increases in size during pregnancy and estrogen therapy. 
In the puerperium and after menopause, there is a de- 
crease in size. 

e On pathologic examination, uterine leiomyoma has a 
whorled pattern of smooth muscle that may be recogniz- 
able on imaging. 

e The presentation of uterine leiomyoma depends on its 
location, size, and complications. The most common 
presentation of uterine leiomyoma is with uterine enlarge- 
ment or menorrhagia/metrorrhagia. Rarely, it may present 
with pain when undergoing acute degeneration. 

e Complications occur when a leiomyoma outgrows its blood 


supply or exerts pressure effects on the urinary tract, 
causing ureteric obstruction. The former results in acute 
degeneration. In addition, hyaline or calcific degeneration 
may occur. 

e In symptomatic women who have completed their family, 
leiomyoma is treated with hysterectomy. In younger women 
planning to become pregnant or in pregnant women, myo- 
mectomy can be performed. Transarterial embolization is 
useful in vascular leiomyomata with large arteries. 


E Other Imaging Findings 

e On plain radiographs, large leiomyomata may be seen 
rarely because of mass effect. More commonly, they are 
seen because of typical dense mottled calcification. 

On computed tomography, small leiomyomata may not 

be visualized. Larger leiomyomata are seen because of a 
resulting contour defect of the uterus, calcifications, or 
hypoattenuating areas of degeneration. 

On magnetic resonance imaging, leiomyoma has charac- 
teristic features. It is isointense to the myometrium on T1- 
weighted images and shows loss of signal on T2-weighted 
images. Hyperintensity on T1- or T2-weighted images may 
be seen in leiomyomata undergoing degeneration. These 
leiomyomata are likely to be less responsive to transarte- 
rial embolization. Calcifications in a leiomyoma appear as 
zones of signal dropout. 


v Pearls & x Pitfalls 

x Imaging cannot differentiate between leiomyoma and its 
malignant counterpart leiomyosarcoma unless there is 
evidence of invasion of surrounding structures. 


Case 12 


A 24-year-old woman with lower abdominal pain, fever, and leukocytosis. 
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= Imaging Findings 


RadCases Genitourinary Imaging 


(A) Contrast-enhanced computed tomography (CT) image of the pelvis shows a large, 
multilocular mass (arrow) on the left. The mass contains fluid. The walls and septa are 
thick but regular and show some enhancement. (B) Contrast-enhanced CT image of the 
pelvis at a level inferior to that of Figure A shows the uterus (arrow) displaced to the right 
by the mass, which is therefore in the adnexa. Stranding and fluid are seen in the pelvic 


peritoneal fat (arrowheads). The ovaries are not visualized. 


E Differential Diagnosis 

° Left tubo-ovarian abscesses: Adnexal fluid collections 
that are unilateral or bilateral and unilocular or multi- 
locular, with enhancing walls and surrounding peritoneal 
stranding and fluid, in a patient who has clinical signs of 
sepsis are characteristic of tubo-ovarian abscesses. 

* Ovarian neoplasm: Ovarian cystadenomas and cystad- 
enocarcinomas may appear unilocular or multilocular. 
Stranding of the peritoneal fat occurs late and is usually 
nodular. Clinical signs of sepsis are absent. 

e Endometrioma: Endometriomas present typically as 
fluid-containing lesions in the adnexa. The fluid is of high 
attenuation because of the presence of blood products. 
The lesions may be unilocular or multilocular. The wall is 
thick and may enhance to some degree. Extensive pelvic 
peritoneal fat stranding and fluid are not expected. 


m Essential Facts 

e Tubo-ovarian abscess is a collection of pus in the adnexa 
involving the ovary and tube. 

e Most commonly, tubo-ovarian abscess occurs as a sexu- 
ally transmitted infection due to intrauterine device 
(IUD) placement. Extension from neighboring inflamed 
structures, as in appendicitis or diverticulitis, has also 
been implicated. 

e Anaerobic bacteria are the predominant organisms. Fun- 
gal infections are more common in patients with tubo- 
ovarian abscess due to IUD. Tuberculosis and actinomyco- 
sis have also been implicated. 

e The clinical presentation is with lower abdominal pain, 
constitutional symptoms and signs of sepsis, vaginal 
discharge, and dysuria. 


e On examination, abdominal tenderness, adnexal tender- 
ness, and cervical motion tenderness are characteristic. 

e Laboratory features of sepsis, like leukocytosis, are al- 
most always present. 

e Over the long term, tubo-ovarian abscess may lead to 
chronic pain, infertility, and a predisposition to ectopic 
pregnancy. 


=E Other Imaging Findings 

e Plain radiographs of the pelvis are usually normal. Rarely, 
an abnormal air collection may be visible in the adnexa. 
However, it is impossible to differentiate this from bowel 
gas and stool. 

e Ultrasound shows a thick-walled, fluid-filled mass with 
or without septa. Intraluminal debris may be present. 
Transvaginal examination is uncomfortable because of 
tenderness. 

e Magnetic resonance imaging shows a unilocular or 
multilocular fluid collection with contents that are 
hypointense on T1-weighted images and hyperintense 
on T2-weighted images. After intravenous contrast, 
enhancement of the walls is seen. Free fluid and inflam- 
matory change in the pelvic fat are characteristic and best 
seen on fat-saturated T2-weighted images. 


v Pearls & x Pitfalls 

x Sometimes, tubo-ovarian abscesses can be distin- 
guished from the differential diagnostic considerations 
mentioned previously only by the presence of clinical 
and laboratory features of sepsis. 


Case 13 


ROI = 6 HU 


\ 


= 


E Clinical Presentation 


A 39-year-old woman with left flank pain. Computed tomography urinary stone protocol was performed. 
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E Imaging Findings 


ROI = 6 HU 


\ 


Ss 


RadCases Genitourinary Imaging 


(A) Noncontrast computed tomography (CT) image at the level of the adrenal glands shows a nodule in the ex- 
pected location of the right adrenal gland (arrow). The nodule is oval, well defined, and homogeneous. It does not 
show calcifications or areas of macroscopic fat. (B) Attenuation has been measured within the nodule. The region 
of interest is of adequate size and satisfactorily placed. The attenuation reading within the region of interest is 


6 Hounsfield units (HU). 


= Differential Diagnosis 

¢ Adrenal cortical adenoma: On noncontrast CT, a well- 
defined lesion that has no wall, no macroscopic fat, and 
homogeneous attenuation with a value of < 10 HU is 
characteristic of adrenal cortical adenoma. 

e Adrenal cyst: True adrenal cysts are rare. Most of the 
adrenal cystic lesions detected on CT are old hematomas. 
Calcifications may be seen. A history of previous hemor- 
rhage is usually available. Depending on its thickness and 
attenuation value, a wall may be visible in the periphery 
of the lesion. 

e Adrenal malignancy: Any adrenal nodule or mass should 
raise the possibility of a primary or secondary adrenal 
malignant neoplasm. The low attenuation value of the 
nodule suggests strongly against that in this case. 


E Essential Facts 

* Adrenal cortical adenoma is a benign neoplasm of the 
adrenal cortex. 

° From an imaging perspective, the important histologic 
feature is that adrenal adenomas are composed of cells 
with cholesterol-rich cytoplasm. This reflects their origin 
from adrenal cortical cells. Cholesterol is the precursor of 
all adrenocortical hormones and is present in abundance 
in normal adrenal cortical cells. 

e Adrenal cortical adenomas may be functioning or 
nonfunctioning. Nonfunctioning adenomas are more 
common. A functioning adenoma may present with 
clinical features of Cushing syndrome, Conn syndrome, 
or hypergonadism. However, more often, functioning 
adenomas do not produce any clinical features because 
their secretory products are biologically inactive. 
Therefore, the most common presentation of an adrenal 
cortical adenoma is as an incidental finding on 
imaging. 


¢ Depending on the functional status, the laboratory 
examination may be normal or show evidence of hyper- 
secretion. Subclinical hypersecretion is more likely in 
masses > 4 cm in size. 


= Other Imaging Findings 

e Unless it is calcified or very large, an adrenal nodule is 
not visualized on plain radiographs of the abdomen. 
Ultrasound has a low accuracy rate in the detection and 
characterization of adrenal nodules. 

Magnetic resonance imaging takes advantage of the fact 
that adenomas have intracellular lipid in the form of 
cholesterol, which causes signal dropout in the opposed- 
phase chemical shift images in comparison with the in- 
phase images. Although various mathematical formulae 
have been developed, the perception of signal dropout 
during visual inspection of the images is as accurate as 
the mathematical formulae. 

Fluorodeoxyglucose positron emission tomography holds 
promise, but false-positives are seen with functioning 
adrenal adenomas that may be hypermetabolic, and 
false-negatives are seen with metastases from renal cell 
carcinoma. 

Percutaneous fine-needle aspiration is useful only if it yields 
a specific diagnosis. Sampling error is not uncommon. With 
current laparoscopic techniques, the morbidity of adrenal 
surgery is much less than with open procedures. There- 
fore, the threshold for surgery for suspicious lesions that 
resist characterization by imaging is lower than it used 

to be. 


v Pearls & x Pitfalls 


v Heterogeneity of an adrenal lesion should suggest a 
diagnosis other than adenoma. 


Case 14 


E Clinical Presentation 


A 42-year-old woman who underwent computed tomography for increasing abdominal girth. 
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E Imaging Findings 


RadCases Genitourinary Imaging 


Retroperitoneal liposarcoma: All fat-containing tumors 
centered in the retroperitoneal adipose tissue should be 
considered liposarcoma unless proven otherwise. The 
soft-tissue elements contain areas of dedifferentiation 
and malignant change. Soft-tissue septa are also com- 
monly seen. No large vessels course through retroperito- 
neal sarcomas. 

Retroperitoneal lipoma: This tumor is made of adipose 
tissue. No septa or soft-tissue elements are present. 
However, it is so rare and its malignant counterpart so 
much more common that the diagnosis of retroperitoneal 
lipoma should not be made prospectively on imaging 
even if no other signs of malignancy are present. 
Extrarenal angiomyolipoma: Most angiomyolipomata 
arise from the kidneys. Rarely, they may be completely 
extrarenal. Such a neoplasm may be indistinguishable 
from liposarcoma because of the presence of fat and soft 
tissue. A prospective diagnosis can be made if there is a 
renal parenchymal notch where the fat-containing mass 
comes in contact with the renal parenchyma. Large ves- 
sels coursing through the fatty mass are highly suggestive 
of angiomyolipoma rather than retroperitoneal liposar- 
coma. 


E Essential Facts 


Retroperitoneal liposarcoma is a malignant neoplasm 
arising from adipose tissue contained in the retroperito- 
neal spaces. 

It is a slow-growing neoplasm with a tendency to dis- 
place rather than infiltrate the retroperitoneal viscera. 
There are three histologic types: well-differentiated 
with or without areas of dedifferentiation, myxoid, and 
pleomorphic. Well-differentiated liposarcoma is the most 
common type in the retroperitoneum. The malignancy 
grade is highly variable within the same mass. Areas 

of high-grade malignancy due to dedifferentiation of a 


Contrast-enhanced computed tomography shows a large, bizarre-appearing mass in the posterior abdomen 
(arrow) that is displacing the right kidney (K), liver (L), ascending colon (C), small bowel (B), and mesentery 
(M). There is scalloping of the right renal outline, but no defect is seen in the renal parenchyma. The mass is 
composed predominantly of fat with large areas of soft tissue (asterisk). A few septa course through it. Some 
calcifications are present (arrowhead). No large vessels traverse the mass. 


low-grade neoplasm appear as soft tissue in an otherwise 
fatty mass. 

The clinical presentation is increasing abdominal girth 
and/or abdominal pain with weight loss. There are no 
specific laboratory abnormalities. 

A diagnosis can be obtained with percutaneous biopsy. 

It is important to target the soft-tissue areas for the best 
evaluation of the malignancy grade. 


m Other Imaging Findings 


Because of its large size and mass effect on the bowel, a 
large retroperitoneal liposarcoma may be seen on a plain 
radiograph of the abdomen. 

Intravenous pyelogram may show marked displacement 
of one or both kidneys. 

Ultrasound may be performed for evaluation of the 
abdominal mass. It may show displacement of the kid- 
neys by echogenic soft tissue consistent with fat. Solid 
malignant areas, if visible, are hypoechoic relative to the 
echogenicity of the fat forming the bulk of the mass. 

On magnetic resonance imaging, the fat-containing com- 
ponents of the mass are best seen on non-fat-saturated 
T1- and T2-weighted images. They are characterized as 
containing fat by a demonstration of loss of signal on 
fat-saturated T1- and T2-weighted images. The dedif- 
ferentiated soft-tissue component is best visualized on 
fat-saturated T2-weighted images and contrast-enhanced 
fat-saturated T1-weighted images, on which enhance- 
ment is made more conspicuous by the suppression of 
signal from the surrounding fat. 


v Pearls & x Pitfalls 


v A fat-containing tumor arising from the retroperitoneal 


adipose tissue should be considered retroperitoneal 
liposarcoma unless proven otherwise. 


Case 15 


51 15 


A 


E Clinical Presentation 


A 38-year-old man who underwent multiphase contrast-enhanced computed tomography to evaluate a focal renal lesion 
seen on noncontrast stone protocol computed tomography. 
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E Imaging Findings 


(A) Computed tomography (CT) image at the level of the kidney before injection of intravenous (IV) contrast shows a contour deformity in the left kidney 
(arrowhead) due to a parenchymal mass with an attenuation value of 51 Hounsfield units (HU). (B) CT image at the same level obtained during the corti- 
comedullary phase after injection of IV contrast shows enhancement of the mass to 135 HU. The enhancement is homogeneous. The visualized portion 
of the left renal vein (arrowhead) is normal. (C) CT image at the same level obtained during the nephrographic phase after injection of IV contrast shows 
some washout of the lesion with a decrease in attenuation to 93 HU. An additional small, simple cyst (arrow) has become apparent in the posterior portion 


of the left kidney. No retroperitoneal lymphadenopathy is seen in the images provided. 


= Differential Diagnosis 

* Renal cell carcinoma (RCC): On CT, a lesion with an at- 
tenuation value of < 20 HU on noncontrast phase imag- 
ing suggests a noncystic lesion. Enhancement of < 15 HU 
is defined as significant. All renal masses showing such 
enhancement should be considered malignant unless 
proven otherwise. Typically, RCC shows rapid washout. 
Oncocytoma: This also presents as an enhancing mass 
arising from the renal parenchyma. A spoke wheel pat- 
tern of enhancement is considered characteristic. How- 
ever, because it cannot be reliably distinguished from RCC 
and is much less common than that entity, oncocytoma 
should not be diagnosed prospectively. 

Lipid-poor angiomyolipoma: This is a rare entity. Unlike 
in the typical angiomyolipoma, no fat is seen within the 
lesion. Enhancement may be present. A preoperative 
imaging diagnosis is not reliable. 


m Essential Facts 

e RCC is the most common solid mass in the kidney. It is 
more common in males and generally seen in patients 
older than 40 years. However, it has become more com- 
mon to encounter cases in younger age groups. 

¢ The most common histologic subtype is the clear cell 
type. The other, less common subtypes are papillary, 
chromophobe, and sarcomatoid. 

e Painless hematuria is the most common presentation. 
A palpable mass may be present if the tumor is large. 
Patients may present with a paraneoplastic syndrome. 
An increasing number of cases are being found inciden- 
tally on cross-sectional imaging performed for other 
indications. 

e Spread occurs locally into the perinephric fat or adrenal 
gland, through lymphatics into the retroperitoneal lymph 


nodes, and via the vascular route to distant organs like 
the lungs, bones, liver, brain, or opposite kidney. The 
frequency of metastases increases with the size of the 
tumor, and metastasis of tumors < 3 cm is rare. Invasion 
into the renal vein is seen with large tumors and can be 
easily demonstrated by contrast-enhanced CT. 


m Other Imaging Findings 

e On plain radiographs of the abdomen, a renal neoplasm 
is visible only if it is very large or has calcifications. 

On IV pyelogram (IVP), large lesions produce contour 
deformity and deformity or amputation of the collecting 
systems. Small lesions may not be visible on IVP. 

On ultrasound, RCC has a solid appearance. Larger lesions 
are often heterogeneous because of hemorrhage or 
necrosis. Cystic lesions with thick walls and septa may 
occur. Renal vein thrombosis may be seen by Doppler 
examination. 

Magnetic resonance imaging shows RCC as a mass with 
variable signal intensity on T1- and T2-weighted images. 
Contrast-enhanced dynamic sequences are necessary 

for the diagnosis and show enhancement to a variable 
degree in different phases. Subtraction images are critical 
in the detection of mild parenchymal enhancement. 
Primary lesions of RCC are often not hypermetabolic on 
positron emission tomography (PET). Metastatic lesions 
may or may not be hypermetabolic. Therefore, a negative 
PET exam does not rule out RCC. 


v Pearls & x Pitfalls 


v All enhancing renal lesions should be considered malig- 
nant unless proven otherwise. 


Case 16 


A 45-year-old woman with recently diagnosed renal insufficiency and palpable bilateral flank masses. Magnetic resonance 
imaging was performed for morphologic evaluation of the kidneys. 
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TA : 


(A) Axial fat-saturated T2-weighted magnetic resonance imaging (MRI) at the level of the kidneys shows that 
both kidneys are enlarged. The renal parenchyma on both sides has been replaced by multiple focal cystic 
lesions (arrows). The signal intensity of the cysts is variable, ranging from dark to very bright. (B) Fat-saturated 
T1-weighted MRI at the same level as Figure A shows the cysts to be of low signal intensity. Some of the cysts 


are hyperintense (arrowheads) because of recent hemorrhage. 


= Differential Diagnosis 

* Adult polycystic kidney disease (PKD): Numerous, 
tightly packed renal cysts that involve both kidneys and 
replace the renal parenchyma are typical of adult PKD. 
Most of the cysts are typical simple cysts. However, they 
have a propensity to hemorrhage, and the signal intensity 
may be variable depending on the amount and chronicity 
of hemorrhage. 

e Multiple bilateral simple cysts: Multiple simple cysts can 
occur in both kidneys and resemble adult PKD. They are 
fewer in number and sparser in distribution, and they do 
not displace the renal parenchyma. The kidneys are of 
normal size. 

e Acquired PKD: Multiple cysts may be seen in patients with 
end-stage kidney disease on long-term dialysis. The kidneys 
are small. The cysts are sparsely distributed and small. 


m Essential Facts 

e PKD is an autosomal dominant hereditary disorder. There 

are two types: autosomal recessive PKD manifests in in- 

fants or children, and autosomal dominant PKD manifests 

in adults and is also referred to as adult PKD. 

The frequency of intracranial aneurysms is increased in 

patients with adult PKD. 

Adult PKD almost invariably involves both kidneys. The 

kidneys are enlarged and may be palpable. All cysts 

start as simple cysts. With time, however, both kidneys 

contain simple cysts and hemorrhagic cysts with blood 

products of various ages, and hemorrhagic cysts eventu- 

ally develop wall calcifications. 

Adult PKD generally presents in the 3rd to 5th decades 

of life with decreasing renal function. An acute presenta- 

tion with severe flank pain due to intracystic hemorrhage 

may occur before renal impairment. Less commonly, 

adult PKD may be detected incidentally by imaging. 

e Adult PKD results in a relentlessly progressive destruction 
of the renal parenchyma, with worsening renal function 
that ultimately necessitates dialysis or transplant. 


e The frequency of malignant renal neoplasms in patients 
with adult PKD is the same as that in the general population. 


m Other Imaging Findings 
* On plain radiographs of the abdomen, renal enlargement 
may be discernible and severe enough to displace bowel 
gas shadow. 
* On intravenous pyelogram, excretion of contrast depends 
on the adequacy of renal function, and a failure of excre- 
tion may result in nonvisualization of the kidneys in ad- 
vanced cases. If excretion occurs, the collecting systems 
are seen to be markedly deformed because of pressure 
effects from the cysts. 
Renal enlargement and tightly packed cysts are well 
shown by ultrasound. Most cysts are anechoic with im- 
perceptible walls, features typical of simple cysts. Acutely 
hemorrhagic cysts show internal debris. Cysts with wall 
calcifications show shadowing, echogenic foci that may 
resemble stones. Detection of hydronephrosis by ultra- 
sound may not be possible in a polycystic kidney. 
On noncontrast computed tomography (CT), marked 
bilateral renal enlargement is the most striking finding. 
Replacement of the parenchyma by cysts is seen. The 
attenuation value of the cysts is variable because of the 
various stages of evolution of intracystic hemorrhage. 
The cysts with acute hemorrhage have the highest at- 
tenuation values, which begin to decrease as the blood is 
resorbed. Cyst walls may calcify. 
On intravenous contrast-enhanced CT, no renal paren- 
chyma may be discernible. Deformed collecting systems 
may be seen in the excretory phase. 


v Pearls & x Pitfalls 

v Acute hemorrhage should be suspected in all patients 
with known adult PKD who present with acute pain. 

x Adult PKD is bilateral, and the diagnosis is doubtful if 
only one kidney is involved. 


Case 17 


E Clinical Presentation 


A 62-year-old man with an incidental finding on computed tomography. 
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E Imaging Findings 


RadCases Genitourinary Imaging 


(A) Noncontrast computed tomography (CT) image at the level of the kidneys shows that the left kidney (arrow) is 
significantly smaller than the right. The outline of the unilateral small kidney is smooth. No dilatation of the collecting 
system is seen. (B) CT angiographic image at the level of the origin of renal arteries shows atherosclerotic changes in 


the aorta (arrow). The left renal artery has a tight stenosis (arrowhead). 


= Differential Diagnosis 

¢ Small, smooth kidney due to renal vascular disease: 

It may be due to renal artery stenosis, thrombosis, or 
embolism or to renal vein thrombosis. The small kidney 
retains its smooth outline. The collecting system is of 
normal size and not dilated. 

e Postobstructive atrophy: In patients with longstanding 
hydronephrosis, the renal parenchyma atrophies. When 
the obstruction is relieved, the kidney collapses like a 
deflated balloon. Persistence of some dilatation of the 
collecting system distinguishes it from renal atrophy due 
to vascular disease. 

* Congenital unilateral hypoplastic kidney: This is an 
extremely rare condition. The contralateral kidney is 
always enlarged. 


m Essential Facts 

e Renal vascular disease may be intrarenal, in which case it 
is almost always bilateral, or extrarenal, in which case it 
is more commonly unilateral and less commonly bilateral. 
Extrarenal renal vascular disease may affect the renal 
artery or renal vein. 

The most common conditions affecting the renal artery 
are stenosis due to atherosclerosis or fibromuscular hyper- 
plasia, and partial or complete occlusion due to traumatic 
thrombosis/dissection or renal artery embolism. 

The most common conditions affecting the renal vein are 
renal vein thrombosis, seen in diabetes, dehydration, and 
hypercoagulable states, and renal vein occlusion due to 
tumor thrombus. 

In the acute phases, the conditions affecting the extrare- 
nal renal vessels result in a decrease or loss of perfusion 
in an otherwise normally sized or mildly to moderately 
edematous kidney. With the passage of time, the kidney 
atrophies. 

e The atrophic kidney retains its smooth, reniform outline. 


e The collecting system of the affected kidney remains 
normal. 

e The function of the affected kidney depends on the 
degree of decrease in blood supply. 


Æ Other Imaging Findings 
e Plain radiographs of the abdomen: unilateral renal 
atrophy may be discernible. 
e Intravenous pyelogram (IVP): The smooth outline of the 
affected kidney may be appreciated in the nephrographic 
phase. In severe cases, there may be nonvisualization of 
the affected kidney. More often, no change in function 
can be detected by IVP except when a rapid-sequence 
study shows a delayed appearance of the nephrogram 
and delayed excretion of contrast into the collecting 
system. 
Ultrasound: the kidney is small with parenchymal 
atrophy and no collecting system dilatation. 
CT: The affected kidney is small and smooth, and the 
collecting system is not dilated. A contrast-enhanced 
study may show slowing in the passage of contrast 
through the renal parenchyma, with enhancement of the 
affected kidney lagging that of the contralateral kidney. 
Magnetic resonance imaging: findings resemble those 
seen on CT. 
e Nuclear medicine study: perfusion and function of the 
affected side are decreased. 


v Pearls & x Pitfalls 

v Inall patients with unilateral small, smooth kidney, 
assess the collecting system for dilatation. If it is not 
dilated, long-standing unilateral renal vascular disease 
is more likely. If it is dilated, postobstructive atrophy is 
more likely. 


Case 18 


ROI = 36.HU 


E Clinical Presentation 


A 37-year-old man with increasingly severe hypertension. A few months ago, the patient underwent lithotripsy for renal stones. 
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E Imaging Findings 


ROI =36.HU 


RadCases Genitourinary Imaging 


(A) Precontrast computed tomography (CT) image of the abdomen in the region of the kidneys shows a fluid collection (arrow) at the lateral aspect of 
the right kidney. The attenuation measurement of the fluid shown in the image reads 36 Hounsfield units, which is suggestive of a high protein content 
or altered blood. No perinephric stranding is seen. (B) Nephrographic phase contrast-enhanced CT image at the same level as Figure A shows no enhance- 
ment of the fluid collection. Renal perfusion is normal on both sides. The outline of the right kidney (arrowhead) is deformed by the collection, which 
appears to be under high pressure. (C) Excretory phase contrast-enhanced CT image at the same level as Figures A and B. Excreted contrast is seen in the 
collecting system (arrows). No dilatation of the collecting system is seen. No contrast is seen in the subcapsular fluid collection. 


= Differential Diagnosis 

* Subacute-chronic renal subcapsular hematoma: The bi- 
convex shape, deformity of the parenchyma, and absence 
of a claw sign indicate that this collection is subcapsular. 
Moderately high attenuation of the contents suggests the 
presence of proteins or altered blood products. The lack 
of perinephric stranding is indicative of the subacute or 
chronic nature of this collection. The patient has a history 
of previous stone disease and lithotripsy. Subcapsular 
hematoma is a known complication of lithotripsy. The 
hypertension is likely to be due to the pressure effect of 
the hematoma, leading to Page kidney phenomenon. 
Subcapsular urinoma: This may be due to trauma. In 
these cases, the collection is of clear fluid attenuation, 
and contrast may be seen in the delayed phase. 

Renal cortical simple cyst: Simple cysts are spherical, 
uniform, and of fluid attenuation. Simple cysts with sub- 
acute hemorrhage or a high protein content may show 
increased attenuation. The renal parenchyma shows a 
notch or claw sign, unlike the smooth bowing deformity 
seen in this case. 


E Essential Facts 


e A subcapsular hematoma is a collection of blood between 
the renal parenchyma and the capsule surrounding the 
parenchyma. 

e Subcapsular bleeding is most likely related to trauma, 
either accidental or iatrogenic, as with lithotripsy. It 
may occur spontaneously in patients with an underlying 
coagulopathy or a vascular mass lesion like angiomyoli- 
poma at the renal surface. 

¢ In the acute phase, depending on the amount of blood, a 
thin collection spreading under the capsule or a biconvex 
collection may form. With time, the blood disintegrates 


into its products and is absorbed. Sometimes, it may not 
be absorbed. The subacute or chronic collection increases 
in size and pressure and deforms the parenchyma. 

e Stranding is often seen in the perinephric region in the 
acute phase but disappears with time. 

e Page kidney phenomenon is the development of hyper- 
tension when a mass or collection exerts pressure on the 
renal parenchyma. 


m Other Imaging Findings 

Plain radiographs of the abdomen: if large, a unilateral 
renal mass may be seen. 

Intravenous pyelogram: In the early phases, the kidney 
may function poorly. However, a subacute or chronic 
subcapsular hematoma may be seen only because of its 
mass effect on the renal outline. 

Sonography: In the acute phase, a subcapsular hema- 
toma is hyperechoic relative to the renal parenchyma. 
With time, it becomes isoechoic and then develops fluid 
contents and a lattice-like network of fibrin, typical of 
resolving hematomas elsewhere. Renal parenchymal 
deformity is shown well. 

Magnetic resonance imaging: Morphologic findings 
resemble those seen on CT. Because of the presence of 
blood products, the signal intensity varies according 

to the age of the hematoma. High signal intensity on 
T1-weighted images and loss of signal on T2-weighted 
images are characteristic. 


v Pearls & x Pitfalls 

x Loculate perinephric collections may be indistinguish- 
able from subcapsular collections because of their pres- 
sure effect on the kidney 


Case 19 


E Clinical Presentation 


A 28-year-old woman with flank pain and fever for 1 week. 
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E Imaging Findings 


the image. 


* Renal abscess complicating acute pyelonephritis: An 
intrarenal fluid collection with smoothly enhancing walls 
and perinephric extension is characteristic of a renal 
abscess. 

Renal neoplasm: Renal neoplasms may have a cystic ap- 
pearance. However, smooth enhancement of the wall is 
not a typical feature. Enhancement is usually heteroge- 
neous. Internal septa may be present. Extension of fluid 
into the perinephric space is not expected. 

Complicated renal cortical cyst: Complications like hemor- 
rhage or leakage can develop in simple cysts in the kid- 
ney. Perinephric stranding may occur with a leaking cyst. 
Enhancement is not expected. 


E Essential Facts 

* Arenal abscess is a collection of pus that develops within 
the renal parenchyma. 

* Arenal abscess develops most commonly as a compli- 
cation of acute pyelonephritis. Less commonly, a renal 
abscess may develop because of the spread of infection to 
the kidney through a hematogenous route. This is more 
common in immunocompromised patients. 

e Renal abscesses developing as a complication of acute 
pyelonephritis are generally single. They may be small or 
large. Renal abscesses developing through hematogenous 
spread are typically multiple and small. 

e Escherichia coli is the most common organism. Fungal 
abscesses occur in immunocompromised patients. 

* Arenal abscess may spread into the perinephric space 
and to the abdominal wall, reaching the skin surface, if 
left untreated. 


m Other Imaging Findings 

e Plain radiographs of the abdomen: Loss of the perineph- 
ric fat plane may be seen in the involved area. If large, 
the abscess may contain air, which may be visible as a 
mottled air collection. Both are nonspecific findings. 


RadCases Genitourinary Imaging 


Contrast-enhanced computed tomography (CT) image of the abdomen in the region of the kidneys 
shows an irregular fluid collection (arrow) in the left renal parenchyma with extension into the 
perinephric space (arrowhead). The wall of the collection shows smooth enhancement. Perinephric 
stranding is present in the region of the collection (asterisk). The right kidney is not included in 


e Intravenous pyelogram (IVP): With small abscesses, IVP 
may appear normal. If the abscess is large, it may show 
up as a mass lesion in the nephrographic phase. There 
may be nonvisualization of the affected kidney. 
Sonography: Before liquefaction has taken place, a renal 
abscess may appear as a solid, hypoechoic focal abnor- 
mality. With the development of liquid pus, areas of 
complex fluid are seen within the renal abscess. Doppler 
ultrasound may show increased vascularity in the wall. 
CT: Findings on noncontrast CT are nonspecific. Only a 
contour deformity may be present, with focal perinephric 
stranding. However, if such a finding is seen in a patient 
who has undergone noncontrast CT for the detection of 
urinary tract stones, it is an indication for proceeding to 
contrast-enhanced CT. After the injection of intravenous 
contrast, the renal abscess becomes much more conspic 
uous because of enhancement of the renal parenchyma. 
Smooth wall enhancement with central fluid-containing 
areas is characteristic. Extension of this process into the 
perinephric space or body wall, if present, is well seen. 
Rarely, air may be seen within the abscess. 

Magnetic resonance imaging: An isointense or hypoin- 
tense abnormality on T1-weighted images with a com- 
plex hyperintense abnormality on T2-weighted images is 
characteristic. Peripheral contrast enhancement is seen. 
Extension of this process into the perinephric space or 
body wall, if present, is well seen on fat-saturated T2- 
weighted images. 


v Pearls & x Pitfalls 

v Abscesses < 3 cm in diameter are often treated with 
antibiotics without drainage. However, if they do not 
respond or the abscess is initially > 3 cm in diameter, 
percutaneous drainage is indicated. 


Case 20 


E Clinical Presentation 


A 45-year-old woman who underwent computed tomography to evaluate for hematuria. 
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E Imaging Findings 


Cc 


(A) Noncontrast computed tomography (CT) image of the abdomen in the region of the kidneys shows a small nodule (arrow) in the hilum of the right 
kidney. The visualized portions of both kidneys appear normal in size, shape, outline, and parenchymal thickness. The liver shows diffuse fatty infiltration 
with focal sparing in the gallbladder fossa (arrowhead). (B) Contrast-enhanced nephrographic phase CT image of the abdomen at the same level shows the 
nodule (arrow) to enhance uniformly in a fashion similar to that of the aorta. No filling defect is seen. No atherosclerotic changes are seen. (C) Noncontrast 
magnetic resonance (MR) angiogram performed afterward confirms the renal artery aneurysm (arrow). Incidental note is made of a simple cyst in the left 


kidney (arrowhead). 


= Differential Diagnosis 

* Right renal artery aneurysm: The location of the nodule 
in the right renal hilum with postcontrast enhancement 
following that of the aorta is typical. 

* Retroperitoneal lymph node: Retroperitoneal lymphade- 
nopathy in the region of the renal hila occurs in patients 
with gonadal neoplasms. The location of this abnormality 
in the right renal hilum and the vascular enhancement 
pattern go against this diagnosis. 

e Sympathetic chain neoplasms: Ganglioneuroma and 
paraganglioma occur typically on either side of the aorta 
close to the kidneys. They are well-defined nodules. They 
may enhance after intravenous (IV) contrast. Typically, 
the enhancement does not follow that of the arterial 
structures. 


m Essential Facts 

e Renal artery aneurysm is an abnormal focal dilatation of 
the renal artery in its intrarenal or extrarenal course. 

e Extrarenal renal artery aneurysms most commonly are 
due to atherosclerosis or fibromuscular dysplasia or are 
idiopathic. Intrarenal renal artery aneurysms are mostly 
pseudoaneurysms due to biopsy, vasculitis, or infection. 

e Small renal artery aneurysms are of no clinical signifi- 
cance. Large renal artery aneurysms may present with 
flank pain, rupture, dissection, renal emboli, renal artery 
compression with hypertension, or spontaneous arterio- 
venous fistula. 

e Rupture of a renal artery aneurysm can produce a retro- 
peritoneal hematoma, torrential hematuria, or an arterio- 
venous fistula, depending on the site of rupture. The risk 
for death is 10% in the general population and 55% in 
pregnant women. 

e Indications for treatment are size > 2 cm, pregnancy, 
expansion, and the presence of other complications. 


Æ Other Imaging Findings 

e Plain radiographs of the abdomen: Calcifications of the 
renal artery aneurysm may be seen on a plain radiograph 
as curvilinear densities. Otherwise, radiographs may be 
normal. 

IV pyelogram (IVP): If appropriately placed, a renal artery 
aneurysm may produce an extrinsic impression on the 
opacified renal pelvis. Otherwise, IVP may be normal. 
Ultrasound: An appropriately large renal artery aneu- 
rysm may be seen as a fluid-containing cystic structure 
lying adjacent to the kidney close to the region of the 
renal hilum. If the aneurysm is not thrombosed, Doppler 
ultrasound will show flow. 

MR imaging: A thrombosed renal artery aneurysm 

may appear as an isointense nodular structure in the 
renal hilum or along the course of the renal artery. Wall 
calcifications are unlikely to be detected if there is no 
thrombosis. Flow voids in the lumen are well seen on 
non-fat-saturated T2-weighted sequences. IV contrast 
may be used for MR angiography, although new noncon- 
trast MR angiographic techniques have been developed 
(see Figure C). 

Angiography: Conventional angiography is indicated if 
the diagnosis is suspected but not confirmed on cross- 
sectional studies. Conventional angiography is also 
performed typically before interventional treatment of 
the aneurysm. 


v Pearls & x Pitfalls 

v Ina patient with a renal artery aneurysm, the other 
visceral arteries should be carefully inspected as 
multiple aneurysms may be present. 


E Clinical Presentation 


A 56-year-old man with a mass in the right lower quadrant. 
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E Imaging Findings 


= Differential Diagnosis 

* Crossed fused renal ectopia: The two kidneys are located 
on one side of the spine and fused. The left ureter is seen 
to be crossing the spine to its normal destination at the left 
upper angle of the trigone. 

e Pancake kidney: In this condition, the two kidneys are also 
fused. However, the fused kidney is located in the mid- 
line, and the ureters open into the ipsilateral corner of the 
trigone. No ureteric crossing of the spine is seen. 

e Horseshoe kidney: Only the lower poles of the kidneys are 
fused. The liver and kidneys may be somewhat lower than 
expected, although they retain their normal position on 
either side of the spine. The ureters do not cross the midline. 


E Essential Facts 

e Crossed fused renal ectopia is a rare congenital anomaly of 
the kidneys caused by a faulty development of the ureteric 
bud and an abnormality of renal ascent. Rarely, the kidneys 
may remain separate. 

e The two kidneys are located on one side of the spine and 
fused. The fused kidney is more commonly on the left than 
on the right. The crossed contralateral kidney is inferior 
to the noncrossed ipsilateral kidney. The fused kidney is 
not reniform and appears deformed. However, the ure- 
ters open at their normal positions at the ureterovesical 
junctions, which are normally located on either side of 
the midline at the upper angles of the trigone. Therefore, 
the contralateral ureter passes across the spine to reach 
its normal destination. The arterial supply to the kidney is 
invariably from aberrant renal arteries. 

e The clinical presentation may be with a palpable renal 
mass or one of the following complications: ureteric 
obstruction by cancer and renal arteries, reflux, stone 
disease, infection, and other congenital anomalies 


RadCases Genitourinary Imaging 


Retrograde pyelogram image shows that both ureters have been catheterized (arrowheads) 
and injected with contrast. There is no renal collecting system to the left of the midline. Both 
collecting systems are located to the right of the midline, lower than normal (at the level of 
the L4 and L5 vertebrae), and deformed. Both ureters arise from the collecting systems on the 
right of the midline (short arrows). The right ureter follows a tortuous course but inserts into 
the bladder to the right of the midline. The left ureter, after arising from the deformed kidney 
on the right of the midline, crosses the spine to the left to open into the urinary bladder on the 
left of the midline (long arrow). Both ureters and collecting systems are normal in caliber. 


(e.g., multicystic dysplastic kidney, posterior urethral 
valves, undescended testes). 


E Other Imaging Findings 

e Plain radiographs of the abdomen: a unilateral mass in 
the middle or lower portion of the abdomen may be 
discernible. 

* Sonography: One or both kidneys may be absent from the 
normal renal locations. The abnormal fused kidney is often 
seen as a mass on one side of the middle or lower portion 
of the abdomen. The ectopic kidney can be recognized 
by the presence of hyperechoic renal sinus fat within 
hypoechoic parenchyma. Doppler or power flow imaging 
is helpful in identifying the kidney by showing the radial 
distribution of vessels. 

e Computed tomography (CT): On noncontrast CT, the ecto- 
pic kidney may be seen as a mass. Stones may be present. 
After intravenous (IV) contrast, the renal parenchyma 
of the ectopic kidney enhances intensely. This feature is 
helpful in identifying the mass as an ectopic kidney. The 
course of the contralateral ureter may be recognized on 
noncontrast studies; however, excretory phase is helpful in 
delineating it more reliably. 

e Magnetic resonance (MR) imaging: Morphologically, the 
findings are identical to those on CT. MR imaging may be 
more helpful by demonstrating corticomedullary differen- 
tiation even without IV contrast. Similarly, heavily 
T2-weighted images of an MR urogram may show the 
characteristic course of the contralateral ureter. 


v Pearls & x Pitfalls 

v The ureter arising from the ectopic moiety of a crossed 
fused ectopic kidney always crosses the midline to open 
into its embryologically ipsilateral corner of the trigone. 


Case 22 


IVP 10 MINUTES 


IVP 3 HOURS UPRIGHT 


E Clinical Presentation 


A 38-year-old woman with urinary tract infections. An intravenous pyelogram was performed. 
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= Imaging Findings 


RadCases Genitourinary Imaging 


(A) Scout image of an intravenous pyelogram (IVP) in the kidney area shows a round calcific density (arrow) overlying the left renal area. 
(B) An IVP radiograph of the renal area obtained at 10 minutes after the injection of contrast shows bilateral duplex collecting systems (arrows). The 
previously seen calcific density (arrowhead) is seen to lie in the vicinity of the left upper pole calix and shows increased density, suggesting some 
entry of excreted contrast. (C) Upright delayed radiograph shows some residual contrast (arrows) in the left collecting system. This is of no clinical 
significance. However, the previously seen calcific density has a different shape and now shows a fluid level at its upper margin (arrowhead). 


m= Differential Diagnosis 

* Caliceal diverticulum with milk of calcium urine: This 
appears as a contrast-filled, smooth-walled cavity in the 
vicinity of the calix. Connection with the calix may or 
may not be demonstrable. 

e Milk of calcium in simple cyst: On scout views, this has 
an appearance identical to that of a caliceal diverticulum 
with milk of calcium urine. However, IVP fails to show 
any connection with the collecting system. 

e Hydrocalix: This may occur as a consequence of infun- 
dibular obstruction from stone, caliceal stricture due to 
tuberculosis or cancer, or a crossing vessel. No opacity is 
expected on noncontrast images. 


m Essential Facts 

* Acaliceal diverticulum is a pouch lined with urothelium 
that extends from a calix into the adjacent renal 
parenchyma. 

It is more common at the upper pole. 

It may be asymptomatic and detected incidentally. 
Complications include stones and recurrent infections 
and are usually responsible for the symptoms. 

Calcium carbonate crystals in the contents of a caliceal 
diverticulum produce milk of calcium urine, which may 
mimic a stone on plain radiographs. However, on upright 
images, it shows a fluid level. No intervention may be 
necessary unless the patient is symptomatic. 

Plain radiographs of the abdomen: Single or multiple 
stones, if present, may be seen in the periphery of the 
kidney. Milk of calcium, if present, is characteristic. 

On IVP, the caliceal diverticulum appears as a contrast- 
filled cavity in relation to an opacified calix close to the 
upper pole. Connection to the calix may or may not be 
demonstrable. The cavity may fill on delayed images. 
Once opacified, it may remain so over a prolonged period. 


E Other Imaging Findings 

e Ultrasound: A caliceal diverticulum appears as a fluid- 
filled, well-defined, round cavity in the renal parenchyma 
that is indistinguishable from a simple cyst. Calcium ap- 
pears as an echogenic line with distal shadowing. 

e Computed tomography (CT): On noncontrast CT, a cali- 

ceal diverticulum appears as a fluid-filled, well-defined 

cavity that is indistinguishable from a simple cyst. 

Contrast-enhanced CT does not provide additional 

information unless excretory phase images have been 

obtained demonstrating opacification of the abnormality 

with excreted contrast. 

Magnetic resonance (MR) imaging: Morphologically, 

MR findings are identical to those on CT. The appearance 

is indistinguishable from that of a simple cyst unless 

increased signal intensity due to passage of excreted 

contrast can be demonstrated on an MR urogram study. 

Calcium may be visible as areas of signal loss but is 

almost impossible to detect. 


v Pearls & x Pitfalls 

v Milk of calcium in a caliceal diverticulum can be best 
demonstrated by obtaining supine and upright plain 
radiographs of the abdomen. On the upright images, a 
fluid—fluid level is seen. 


Case 23 


A 51-year-old man with right flank pain. Stone protocol computed tomography was performed. 
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E Imaging Findings 


RadCases Genitourinary Imaging 


(A) Noncontrast computed tomography (CT) image at the level of the kidneys shows that the right kidney is mildly enlarged com- 
pared with the left. There is fullness of the collecting system on the right (arrow). There is mild right perinephric stranding (arrowhead). 
(B) Noncontrast CT image at the midureteral level shows that the right ureter (arrow) is mildly dilated. (C) Noncontrast CT image at the level 
of the ureterovesical junctions (UVJs). There is a stone (arrow) in the lower end of the right ureter. 


= Differential Diagnosis 

° Right ureteric calculus: A calcific density in a ureter with 
dilatation of the part of the ureter and collecting system 
proximal to it is characteristic. The perinephric stranding 
shows that the obstruction has been present for at least a 
few hours. 

e Phlebolith in the pelvic vein: Calcific densities in the pelvis 
may also represent phleboliths in the pelvic veins. In such 
a case, the ureter is often separate from the calcific den- 
sity, and there is no obstruction. If differentiation cannot 
be made, a contrast study should be obtained. 

* Calcified pelvic lymph node: Calcifications are often 
mottled. The retroperitoneal lymph nodes are separate 
from the ureter. 


m Essential Facts 

* Stone disease is one of the most common conditions 
affecting the urinary tract. 

* Stones may be located anywhere in the kidneys, ureters, 
or urinary bladder. In a ureter, stones are often impacted 
at the points of narrowing (i.e., the ureteropelvic junc 
tion, the junction of the middle and lower thirds of the 
ureter where it crosses the internal iliac vessels, or the 
UVJ). 

e Urinary tract stones may be asymptomatic or present 
with pain, hematuria, recurrent urinary tract infections, 
or long-standing urinary tract obstruction. 

e The composition of the stones is variable. 


Æ Other Imaging Findings 

e Plain radiographs of the abdomen: Visualization of stones 
depends on their composition and size. Uric acid and 
xanthine stones are radiolucent. However, even these 
stones are visible on CT. 


e Intravenous pyelogram (IVP): The scout film is the most 
important image to show the stones. Excreted contrast in 
the collecting systems and ureters obscures the stones. 
This obscuration is evidence that a stone is within the 
ureter. However, this must be confirmed because the 
stone remains obscured on oblique views. Obstructive 
changes are well seen on IVP. With high-grade obstruc 
tion, the kidney and ureter on the side of the stone may 
not be visualized. 

Sonography: When visualized, stones are seen as echo- 
genic structures with significant clean shadowing. Renal 
and UVJ stones are most likely to be visualized by ultra- 
sound. The sensitivity of ultrasound for ureteric stones 

is abysmally low. Acute hydronephrotic changes may be 
subtle and are easy to miss. The use of Doppler examina- 
tion of the urinary bladder to show the unilateral absence 
of ureteric jets as presumptive evidence of a ureteric 
stone has been described, but there are many pitfalls. 
Magnetic resonance imaging (MRI): In a patient with 

a urinary tract stone, the stone itself is not visible on 
MRI. However, its obstructive effects are well seen on 
T2-weighted images. Perinephric stranding is seen on 
fat-saturated T2-weighted images and has bright streaks. 
On opposed-phase T1-weighted gradient echo images, it 
appears as dark streaks. 


v Pearls & x Pitfalls 

v On CT, the decision of whether or not a calcific density 
is located within a ureter is made easier by a review of 
thin sections. 


Case 24 


E Clinical Presentation 


A 72-year-old man with a history of smoking and recent painless hematuria. 
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m= Imaging Findings 


RadCases Genitourinary Imaging 


(A) Precontrast computed tomography (CT) image at the level of the kidneys shows 
dilatation of the right renal collecting system (arrow). There is a focal plaquelike thickening 
(arrowhead) on the anterior wall of the right renal pelvis. (B) Contrast-enhanced CT image 
at the same level shows enhancement of the plaque (arrow) on the anterior wall of the right 
renal pelvis. There is retraction (arrowhead) of the wall of the renal pelvis underlying the 
plaque. Delayed enhancement of the right renal parenchyma is due to obstruction. 


= Differential Diagnosis 

* Transitional cell carcinoma (TCC) arising from the right 
renal pelvis: Focal thickening of the wall of the renal 
pelvis should be considered malignant unless proven oth- 
erwise. TCC is the most common neoplasm arising from 
the wall of the renal pelvis. 

e Pyelitis cystica profunda: This presents as areas of wall 
thickening in the pelvis and ureter that are multifocal and 
do not enhance. 

e Malakoplakia: Flat areas of wall thickening of the renal 
pelvis and ureter are usually multiple and associated 
with urinary tract infection. 


m Essential Facts 

e TCC is the most common neoplasm arising from the uro- 
thelium lining the pelvis, ureters, and urinary bladder. 

* The most common site of TCC is the urinary bladder, 
followed by the upper urinary tract. The extrarenal por- 
tions of the pelvis are involved more commonly than the 
intrarenal portions of the pelvic caliceal system. 

* Tobacco smoking, analgesic abuse, exposure to industrial 
chemicals, and cyclophosphamide therapy are underlying 
risk factors. 

e Most of the lesions are papillary. However, infiltrating 
and in situ varieties are also seen. 

e Multifocality is characteristic and more common in up- 
per urinary tract TCC; synchronous and metachronous 
lesions occur in ~12% of cases of upper urinary tract TCC, 
as opposed to 4% of cases of bladder TCC. 

* Local spread can occur from the renal pelvis to the ipsi- 
lateral kidney and retroperitoneum and from lymphat- 
ics to the retroperitoneal lymph nodes; hematogenous 
spread can occur to the lungs and bones. 


m= Other Imaging Findings 

e Plain radiographs of the abdomen: Unless TCC from the 

renal pelvis has obstructed the kidney to produce a large 

hydronephrosis or invaded the kidney to produce a large 
renal mass, plain radiographs are likely to be normal. 

Rarely, calcium encrustations may be visible on plain 

radiographs. 

Intravenous pyelogram (IVP): If the kidney is obstructed 

or completely invaded by a large TCC arising from the pel- 

vis, it may lose its function and not be visualized on IVP. 

More commonly, TCC of the pelvis appears as irregularity 

of the wall of the pelvis or a filling defect within the lu- 

men of the pelvis. Because of the potential for multifocal- 
ity, other portions of the opacified urinary tract should 
be assessed carefully for additional lesions. 

e Ultrasound: Ultrasound may be entirely normal. Wall 
thickening of the renal pelvis may be seen. A tumor pro- 
jecting into the renal pelvis may be seen as an echogenic 
mass within the fluid-filled renal pelvis. Hydronephrosis, 
if present, is easily detected by ultrasound. 

e Magnetic resonance imaging: On T2-weighted images, 
the mass may be seen as a filling defect in the urine- 
containing, fluid-bright renal pelvis. On T1-weighted im- 
ages after intravenous contrast, enhancement may 
be seen. 


v Pearls & x Pitfalls 

v Detection of a lesion suggestive of TCC should always be 
followed by a careful search of other visualized portions 
of the urinary tract to look for synchronous lesions. 


Case 25 


E Clinical Presentation 


A 68-year-old man with deteriorating renal function. Computed tomography was performed for further evaluation of 
hydronephrosis seen on ultrasound. 
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E Imaging Findings 


RadCases Genitourinary Imaging 


(A) Noncontrast computed tomography (CT) image at the level of the kidneys shows dilatation of the collecting systems (arrows) of both kidneys. 
(B) Noncontrast CT image at the midureteral level shows dilatation of both ureters (arrowheads). (C) Noncontrast CT image at the level of the urinary blad- 
der shows dilatation of the urinary bladder (asterisk) with multiple bladder diverticula (arrowheads). (D) Noncontrast CT image at the level of the prostate 


shows marked prostatic enlargement (arrow). 


= Differential Diagnosis 

° Bladder outlet obstruction caused by an enlarged 
prostate: Bilateral hydronephrosis, bilateral hydroureter, 
and abnormalities of the urinary bladder wall, along with 
bladder diverticula, are characteristic features in patients 
with problems of bladder emptying. An enlarged prostate 
is the cause. 

e Abnormal bladder emptying caused by detrusor sphincter 
dyssynergia: This occurs in patients with a longstanding 
neurogenic abnormality at the level of the sacral roots. 
The bladder shows multiple diverticula. However, no 
obstructive lesion is expected at the bladder outlet. 

* Bilateral hydronephrosis and hydroureter due to bilateral 
ureterovesical junction (UVJ) obstruction: This is much 
rarer and requires obstruction of both ureteric orifices by 
a large bladder neoplasm or bilateral UVJ stones. None of 
those are seen in the current case. 


m Essential Facts 
e Bladder outlet obstruction is the most common cause of 
bilateral hydronephrosis and hydroureter in the older age 
group. 
* Common causes of bladder outlet obstruction are 
prostatic hypertrophy in men, pelvic floor disorders in 
women, and posterior urethral valves in neonates. 
Bladder outlet obstruction causes hypertrophy of the 
detrusor muscle, and development of bladder trabeculae 
and bladder diverticula. The hypertrophic wall of the 
bladder creates a functional obstruction of the ureteric 
orifices resulting in hydroureter and hydronephrosis. 
Patients may present with a palpable distended urinary 
bladder, recurrent urinary tract infections due to urinary 
stasis, or symptoms of prostatism, or in the late stages of 
development of renal insufficiency. 
Removal of the obstructing lesion relieves the blad- 
der outlet obstruction. However, the morphologic 
changes do not fully return to normal. This often leads 
to postobstructive atrophy of both kidneys, resulting in 
bilateral small, smooth kidneys with mildly distended 
collecting systems. 


m Other Imaging Findings 


Plain radiographs of the abdomen: a distended urinary 
bladder may be identified as a mass arising from the 
pelvis. 

Intravenous pyelogram: The excretion of contrast may 
be delayed bilaterally. The ureters are distended and 
tortuous. Elevation of the lower ends of the ureters may 
be seen near the enlarged prostate. The urinary bladder 
is distended. Urinary bladder diverticula are commonly 
seen. Postvoid images almost always show incomplete 
emptying of the bladder. 

Ultrasound: Bilateral hydronephrosis with bilateral 
parenchymal atrophy is well seen. Dilated ureters can be 
seen with careful technique. Thickening of the urinary 
bladder wall and diverticula may be visualized. The 
volume of the urinary bladder can be calculated, and 
postvoid retention can be demonstrated by ultrasound. 
CT: Noncontrast CT shows bilateral hydronephrosis, 
tortuous hydroureter, a distended urinary bladder with 
a thickened wall, and diverticula along with an enlarged 
prostate. Intravenous contrast is often contraindicated 
because of elevated serum creatinine and is not necessary 
for the diagnosis. However, it may be needed for further 
evaluation of any incidentally detected renal lesions. 
Magnetic resonance (MR) imaging: Like CT, it shows bilat- 
eral hydronephrosis, tortuous hydroureter, a distended 
urinary bladder with a thickened wall, and diverticula 
along with an obstructing lesion at the bladder outlet. 
MR urography with heavily T2-weighted images is the 
best sequence to show the entire distended collecting 
system. 


v Pearls & x Pitfalls 


v Bilateral hydronephrosis and hydroureter are most 


commonly due to bladder outlet obstruction. 


Case 26 


O 


Sy 


ROI = 63 H-U: 


= Clinical Presentation 
A 42-year-old man with a recent cardiac valve replacement developed hematuria and urinary stream interruption. 
Computed tomography urography was performed for further evaluation. The upper urinary tract was normal bilaterally. 
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E Imaging Findings 


A ROI = 63 HU: 


RadCases Genitourinary Imaging 


(A) Precontrast computed tomography (CT) image at the level of the urinary bladder 
shows a high-attenuation mass (arrow) surrounded by low-attenuation urine (asterisk) in 
the urinary bladder lumen. The mass has a smooth outline. Its attenuation value in the 
region of interest encompassed by the circle has been measured at 63 Hounsfield units. 
No retraction of the urinary bladder wall is noted in the areas of contact with the mass 
(arrowheads). No pelvic lymphadenopathy is seen in the image provided. (B) Excretory 
phase CT image at the same level as Figure A shows the mass (arrow) as a filling defect 


floating in the contrast-opacified urine (asterisk). 


= Differential Diagnosis 


° Blood clot in the urinary bladder: The smooth outline 
of a filling defect with high attenuation on noncontrast 
images is characteristic of a blood clot in the urinary 
bladder. 

Carcinoma of the urinary bladder: This is the most impor- 
tant differential diagnosis for a filling defect in the uri- 
nary bladder. Typically, one expects an irregular outline 
of the filling defect. Although calcium encrustations can 
sometimes be seen on the surface of a bladder neoplasm, 
the attenuation value is that of a soft-tissue mass. Retrac 
tion of the bladder wall at the point of contact with the 
filling defect is highly suggestive of an invasive bladder 
carcinoma. 

Urinary bladder stone: Smooth filling defects can be pro- 
duced by urinary bladder stones. They may be solitary or 
multiple. On noncontrast images, the attenuation is ex- 
pected to be that of calcium. Lamination can sometimes 
be seen. 


E Essential Facts 


° Blood clots in the urinary bladder occur in patients with 
moderate to severe hematuria. 

e Hematuria may arise from the upper urinary tract or 
urinary bladder. Hematuria may be caused by a urinary 
tract neoplasm, stones, or infection. Spontaneous hema- 
turia may occur in patients on anticoagulants or with an 
underlying coagulopathy. 

e Clots in the urinary bladder may interrupt the stream by 
obstructing the internal urethral orifice. 


m Other Imaging Findings 


e Plain radiographs of the abdomen: these are expected to 
be normal. 
e Intravenous pyelogram: The upper urinary tract may be 
normal or show filling defects in the renal pelves or ure- 
ters. The cause of urinary tract bleeding may be appar- 
ent. A clot in the bladder appears as a filling defect that 
may be mobile when images are obtained in different 
positions. The outlines of the filling defect are smooth. 
Sonography: A renal parenchymal cause of urinary tract 
bleeding, if any, may be visible when the kidneys are 
scanned. On suprapubic scanning of the urinary bladder, 
an echogenic filling defect without any shadowing may 
be seen floating in the lumen. Unless it is adjacent to the 
wall, it moves with change of the patient’s position. 
Magnetic resonance imaging: The blood clot has high 
signal intensity on T1-weighted images and low signal 
intensity on T2-weighted images. On T2-weighted im- 
ages, it can be seen as a filling defect in the high-intensity 
urine within the lumen of the urinary bladder. It may or 
may not be in contact with the wall of the bladder. 


v Pearls & x Pitfalls 


v Inall patients with urinary tract blood clots, irrespec- 
tive of their location, other parts of the urinary tract 
should be evaluated for additional blood clots anda 
bleeding neoplasm. 


Case 27 


A 38-year-old man with vague testicular pain. 
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m Imaging Findings 


Na RIGHT TESTIS 


RadCases Genitourinary Imaging 


(A) Sagittal sonographic image of the right testicle shows multiple tiny, highly echogenic 
foci (arrowheads) in the parenchyma of the testicle. No shadowing is seen behind them. 
No intratesticular mass or nodule is seen. (B) Sagittal sonographic image of the left tes- 
ticle shows similar findings, thus demonstrating bilateral involvement. No intratesticular 


mass or nodule is seen. 


= Differential Diagnosis 

e Testicular microlithiasis: Multiple uniform, tiny echo- 
genic foci without shadowing are characteristic. For the 
condition to be labeled testicular microlithiasis, there 
should be at least five such foci. 

e Testicular granulomata: Calcified granulomata may be 
seen in the testicles. Although they appear as echogenic 
foci within the testicles, they are often coarser and fewer 
in number and show distal acoustic shadowing, unlike 
the abnormality seen with testicular microlithiasis. 

e Calcifying neoplasm: Burnt-out germ cell tumor can 
appear as an area of very coarse calcification with distal 
acoustic shadowing. There is usually a single calcific 
focus or a few tightly clustered foci. 


m Essential Facts 

e Testicular microlithiasis is a condition in which collec 
tions of intratubular debris result from a defect in the 
phagocytic activity of Sertoli cells. 

e It is asymptomatic and almost always an incidental 
finding. 

e Although bilateral involvement is pathognomonic, the 
distribution may be asymmetric and involvement may be 
unilateral. 

* On pathologic examination, it appears as laminated con- 
cretions within the lumen of the seminiferous tubules. 


e The risk for the development of a germ cell tumor in pa- 
tients with testicular microlithiasis is increased ~20 times. 
A germ cell tumor is present concurrently in ~40% of 
patients. 

e Because of the neoplastic risks, patients should undergo 
follow-up screening for testicular tumors with ultra- 
sound. The frequency and duration of screening are not 
yet clear. Intervals of 6 months to 1 year are used in most 
institutions. 


Æ Other Imaging Findings 

e This abnormality is seen only on ultrasound. Computed 
tomography, magnetic resonance imaging, and plain 
radiography do not show any abnormality. 


v Pearls & x Pitfalls 

v Inall patients with testicular microlithiasis, both 
testicles should be carefully evaluated for intrates- 
ticular neoplasms, which may be extremely subtle. An 
isoechoic neoplasm may appear as an area of clearing 
surrounded by these foci. 


Case 28 


E Clinical Presentation 


A 36-year-old woman who underwent pelvic magnetic resonance imaging for repeated miscarriages. 
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E Imaging Findings 


RadCases Genitourinary Imaging 


(A) Transverse fat-saturated T2-weighted image through the pelvis shows two 
separate endometrial canals (arrows) separated by myometrium. The thickness 
of the endometrium appears normal. (B) Coronal fat-saturated T2-weighted image 
through the pelvis confirms the presence of two endometrial canals (short arrows). 
They are separated by a myometrial septum that is incomplete (arrowhead). The fun- 
dus (long arrow) is smooth without any notch. At a more inferior level, only one cervix 


(asterisk) is identified. 


= Differential Diagnosis 

° Septate uterus: A double endometrial canal is always 
abnormal. Because the myometrium is not split into 
two horns, the fundus of the uterus is convex, and the 
septum does not extend through the entire length of the 
endometrial canal. This appearance is typical of a septate 
uterus. 

e Arcuate uterus: The cervix is single. There is no separa- 
tion of the horns. The fundus is convex or may have a 
shallow notch. However, septation is not expected. Only 
a smooth indentation of the endometrial canal is seen in 
the fundus. 

e Bicornuate unicollis uterus: The cervix is single. The 
fundus of the uterus is expected to have a notch deep 
enough for there to be two separate cornua. 


m Essential Facts 

e Abnormalities of mtillerian duct fusion include arcuate, 
septate (partial or complete), bicornuate unicollis, and 
bicornuate bicollis uterus. Normally, fusion of the miil- 
lerian ducts is complete by the 18th week of fetal life. 

¢ The endometrium is always divided into two cavities to 
a variable extent in miillerian duct fusion anomalies. The 
differentiation between the various forms depends on 
identifying a separation of the myometrium, which ap- 
pears as a deep notch in the fundus or as separate horns. 
Therefore, examination of the fundus in a coronal section 
is critical. 

e Repeated spontaneous abortion is a characteristic clinical 
presentation. 

e Septate uterus can be treated by excision of the septum. 


m= Other Imaging Findings 

e Plain radiographs of the abdomen: no abnormality is 
expected to be seen. 

Intravenous pyelogram (IVP): No abnormality of the 
uterus can be delineated. However, IVP may show urinary 
tract abnormalities associated with a congenital anomaly 
of the uterus. 

Hysterosalpingography (HSG): this shows two separate 
horns with an intercornual angle of < 75 degrees in sep- 
tate uterus and of 75 to 105 degrees in bicornuate uterus. 
Sonography: Miillerian duct fusion abnormalities of the 
uterus are most commonly detected on sonography as 
visualized separate endometrial canals on transverse 
sections. An intercornual distance of > 4 cm between the 
lateral extents of the hyperechoic endometrium on axial 
images is highly suggestive of bicornuate uterus. Confir- 
mation of the diagnosis depends on an examination of 
the fundus to exclude indentation, which is best seen on 
three-dimensional sonography. The cervix can be well 
seen with transvaginal ultrasound. 

Computed tomography (CT): A CT examination is not 
performed specifically for the evaluation of uterine 
abnormalities. However, a congenitally abnormal uterus 
may be incidentally seen on CT performed for other indi- 
cations. Separate horns, if present, can be well seen. On 
multiplanar reconstruction images, the absence of fundal 
indentation may be confirmed. 


v Pearls & x Pitfalls 

v An evaluation of congenital uterine anomalies consists 
of determining the number of cervices and number of 
horns, and examining the shape of the fundus of the 
uterus for an indentation at the left hip. 


Case 29 


E Clinical Presentation 


A 52-year-old man with bronchogenic carcinoma. Magnetic resonance imaging was performed for evaluation of an adrenal 
nodule seen on computed tomography. 
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m= Imaging Findings 


RadCases Genitourinary Imaging 


(A) In-phase T1-weighted magnetic resonance imaging (MRI) of the abdomen at the level of the adrenal gland shows a nodule 
(arrow) in the left adrenal gland. It is of intermediate signal intensity. (B) Opposed-phase T1-weighted MRI of the abdomen at 
the same level as Figure A shows that the adrenal nodule (arrow) maintains its signal. No loss of signal has been demonstrated. 
(C) Fat-saturated T2-weighted MRI of the abdomen at the same level as Figures A and B shows that the left adrenal nodule (arrow) has 


homogeneous intermediate signal intensity. It does not show fluid. 


E Differential Diagnosis 

e Adrenal metastasis: The lack of a loss of signal on 
opposed-phase chemical shift imaging shows that the 
lesion is not a typical adenoma. Because of the known 
history of bronchogenic carcinoma, which tends to me- 
tastasize to the adrenal glands, adrenal metastasis must 
be ruled out with biopsy. 

Lipid-poor adrenal adenoma: Lipid-poor adrenal ad- 
enomas do not show a loss of signal on opposed-phase 
images. However, because of the known history of 
bronchogenic carcinoma, which tends to metastasize to 
the adrenal glands, adrenal metastasis must be ruled out 
with biopsy. 

Primary adrenal carcinoma: Adrenal carcinoma does 

not show a loss of signal on opposed-phase images and 
has ill-defined, irregular margins with heterogeneity 

on T2-weighted images. However, the size of an adrenal 
carcinoma at the time of diagnosis is usually > 5 cm. Ina 
patient with an underlying malignancy that tends to form 
adrenal metastases, the statistical probability of primary 
adrenal carcinoma is much lower. 


m Essential Facts 

e The adrenal glands are a frequent site of metastatic 
disease. 

° The four most common sources of adrenal metastases are 
melanoma and cancers of the lung, breast, and kidney. 

e Adrenal metastases may be unilateral or bilateral. 

e Nonmetastatic adrenal gland enlargement is seen in ~50% 
of patients with malignancy. This is believed to repre- 
sent the response of the adrenal glands to the stress of 
malignancy. 


= Other Imaging Findings 

e Plain radiographs of the abdomen: no abnormality is 
expected to be seen. 

e Intravenous pyelogram: If the mass is large, the ipsilat- 
eral kidney may be displaced inferiorly. Otherwise, no 
abnormality is seen. 

e Sonography: An adrenal nodule may be visible in patients 

with an appropriate body habitus. Neither gray scale 

sonography nor Doppler sonography can differentiate 
between malignant and benign adrenal masses. 

Computed tomography (CT): Noncontrast CT shows an 

adrenal nodule. Attenuation is never < 10 Hounsfield 

units. An adrenal mass protocol CT is performed by ob- 
taining thin sections through the adrenal glands without 
contrast and at 1 minute and 10 or 15 minutes after injec- 
tion of a bolus of intravenous contrast. In the 1-minute 
images, the enhancement is usually heterogeneous. 

Contrast retention is shown by high absolute and relative 

washout indices calculated from the attenuation values 

of the nodule in the early and delayed images. 


v Pearls & x Pitfalls 

v An adrenal mass in a patient with a history of malig- 
nancy is likely to be a metastatic lesion (~30-40% of 
patients). 


Case 30 


A 64-year-old woman with the sudden onset of flank pain and shock. 
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m= Imaging Findings 


= Differential Diagnosis 

* Retroperitoneal hemorrhage from ruptured abdomi- 
nal aortic aneurysm: A streaky hyperintense mass in 
the retroperitoneum is typical of hemorrhage in the 
retroperitoneum. In the presence of an abdominal aortic 
aneurysm, retroperitoneal hemorrhage is presumed to be 
due to aneurysmal rupture unless proven otherwise. 
Retroperitoneal hemorrhage from other sources: Retroperi- 
toneal hemorrhage can occur from renal tumors, par- 
ticularly renal cell carcinomas, angiomyolipomata, and 
adrenal neoplasms like pheochromocytomas. It can also 
occur spontaneously in patients with a coagulopathy. 
However, once an abdominal aortic aneurysm has been 
demonstrated, aneurysmal rupture becomes the most 
important diagnosis. 

Retroperitoneal sarcoma: The kidneys can be displaced 

by retroperitoneal neoplasms. Most of these contain fat 
and some soft-tissue components. However, the streaki- 
ness of hemorrhage due to dissection between the tissue 
planes is not seen. 


m Essential Facts 

e Retroperitoneal hemorrhage can have traumatic or spon- 
taneous causes. 

e Spontaneous retroperitoneal hemorrhage results from 
abdominal aortic aneurysms, renal artery aneurysms, 
renal neoplasms, adrenal neoplasms, and coagulopathy. 

e Retroperitoneal hemorrhage presents with flank pain of 
sudden onset. The patient may go into shock depending 
on the amount of blood lost. 

¢ If no cause is apparent, look for a renal neoplasm; if not 
found, surgery or follow-up imaging is necessary. 

* Retroperitoneal hemorrhage due to a ruptured abdomi- 
nal aortic aneurysm is more common in patients with 
a mycotic aneurysm, a symptomatic aneurysm, or an 
aneurysm > 6 cm in diameter. 

e Noncontrast CT shows a retroperitoneal hematoma as a 
hyperattenuating soft-tissue density with an irregular 
streaky outline caused by the propensity of blood to 


RadCases Genitourinary Imaging 


Contrast-enhanced axial computed tomography (CT) image is at the 
level of the middle abdomen. A large abdominal aortic aneurysm (An) is 
present. Surrounding the aneurysm, in the retroperitoneum, there is a 
hyperintense soft-tissue abnormality (asterisks) with ill-defined margins 
and streaks between the tissue planes (arrows). 


dissect between the tissue planes. If an abdominal aortic 
aneurysm is present, wall thickening with increased at- 
tenuation may suggest an intramural hematoma. 

e Contrast-enhanced CT may show leakage of contrast, but 
the leakage has often stopped by the time of diagnosis. 
Therefore, the absence of leakage of intravenous contrast 
into a retroperitoneal hematoma in a patient with an 
abdominal aortic aneurysm does not rule out a leaking 
aneurysm. 


m Other Imaging Findings 

e Plain radiographs of the abdomen: Unilateral or bilateral 
loss of perinephric fat and psoas outlines is characteristic. 
However, this sign has low accuracy. 

° Intravenous pyelogram: displacement of the kidneys may 
be visualized. 

e Ultrasound: In patients with an appropriate body 
habitus, the aortic aneurysm as well as retroperitoneal 
hemorrhage may be seen. The hemorrhage is seen as a 
hyperechoic area in the acute phases. Later on, it begins 
to break down or dysfunction and develops more fluid 
areas with internal debris. In large patients or patients 
with ileus due to retroperitoneal hemorrhage, the entire 
length of the aorta may not be visible, and a diagnosis 
may not be possible with ultrasound. 

e Magnetic resonance imaging: The morphology of the 
hemorrhage resembles that on CT. The signal intensity 
may vary depending on the age of the hemorrhage. 
Generally, it is high on T1-weighted images and low on 
T2-weighted images. 


Vv Pearls & x Pitfalls 

v A retroperitoneal hematoma in a patient with an 
abdominal aortic aneurysm should be considered a 
leaking abdominal aortic aneurysm unless otherwise 
proven. 

v A retroperitoneal hematoma of unknown cause should 
lead to a search for an adrenal neoplasm, renal cell 
carcinoma, or angiomyolipoma. 


Case 31 


A 43-year-old man with vague abdominal pain. 
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E Imaging Findings 


= Differential Diagnosis 
e Adrenal myelolipoma: A mass can be confirmed to be 
arising from an adrenal gland if it is contiguous with the 
adrenal gland but not with any viscus and also if it is splay- 
ing the limbs of the adrenal gland. Areas of macroscopic 

fat in a mass arising from the adrenal gland are pathogno- 
monic for a myelolipoma. The soft-tissue elements vary in 
amount and represent bone marrow. 

Angiomyolipoma from the upper pole of a kidney: Angio- 
myolipomata, which are fat-containing lesions arising from 
the upper pole of a kidney, may appear to be contiguous 
with the adrenal gland. A notch in the renal parenchyma 
contiguous with the mass points toward the origin of the 
mass from the kidney. 

Retroperitoneal sarcoma: A retroperitoneal sarcoma arising 
in the vicinity of an adrenal gland may be mistaken for a 
myelolipoma. However, if a fat-containing mass is defi- 
nitely arising from the adrenal gland, it is almost invariably 
a myelolipoma. 


E Essential Facts 

e Adrenal myelolipoma is a benign neoplasm of the adrenal 
gland. 

e Adrenal myelolipoma is composed of elements of bone 
marrow (i.e., fat and myeloid cells). The proportions of the 
various elements vary from tumor to tumor. Some myelo- 
lipomata are composed entirely of myeloid tissue and are 
therefore called lipid-poor myelolipomata. 

° Fifteen percent of myelolipomata are extra-adrenal. 

e An adrenal myelolipoma usually presents as an inciden- 
tal finding. If complications develop, flank pain may be 
present. 

e Hemorrhage into the myelolipoma is the main 
complication. 


RadCases Genitourinary Imaging 


Contrast-enhanced axial computed tomography image is at the level of the adrenal 
glands. Arising from the lateral limb of the left adrenal gland is an ~3-cm-diameter 
mass (short arrow) that is predominantly solid and homogeneous, with well-defined 
margins. No stranding is seen around the mass. Within the mass, there is an area of 
low attenuation (arrowhead) resembling that of the subcutaneous adipose tissue. The 
attenuation value has been measured at -72 Hounsfield units, which is consistent 
with fat. Incidental note is made of a cystic structure (long arrow) posterolateral to the 
mass, which is a simple renal cyst arising from the upper pole of the left kidney. 


E Other Imaging Findings 


e Plain radiographs of the abdomen: Large myelolipomata 
present as subtle lucencies. Calcifications may be seen. 
However, plain radiographs are usually normal. 

e Intravenous pyelogram (IVP): A large myelolipoma may be 
shown to displace the kidney inferiorly. Otherwise, IVP is 
normal. 

e Ultrasound: If large enough to be visualized, an adrenal 
myelolipoma is seen as a heterogeneous mass that is pre- 
dominantly hyperechoic with some hypoechoic regions. 

e Magnetic resonance imaging: The macroscopic fat of 
myelolipoma is bright on non-fat-saturated T1- and T2- 
weighted images. It shows a loss of signal on fat-saturated 
T1- and T2-weighted images. Because the fat in a myeloli- 
poma is macroscopic, the fat-containing areas do not lose 
signal on opposed-phase images. Instead, they develop an 
India ink chemical shift artifact at their interface with the 
soft tissue. 


v Pearls & x Pitfalls 

v Macroscopic fat in an adrenal mass is pathognomonic for 
myelolipoma. 

v A pixel report helps in the detection of small foci of fat in 
a lipid-poor myelolipoma. 


Case 32 
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n LEFT OVARY6-5 X 4.2 X 5.1 cm 


E Clinical Presentation 


A 23-year-old woman with amenorrhea and infertility. 
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= Imaging Findings 


RadCases Genitourinary Imaging 


RIGHT OVARY 6.2 X 3.4 X 4:8 cm 


LEFT OVARY6.5 X 4.2 X 5.1 cm 


(A) Transvaginal sonographic image of the pelvis shows the right ovary (arrow), which 
is enlarged and has multiple peripheral small follicles in a subcapsular location (some 
marked with an asterisk). There is excessive central stroma (S). No dominant follicle is 
seen. (B) Transvaginal sonographic image of the pelvis shows the left ovary (arrow). The 
findings are identical to those seen in the right ovary in Figure A (asterisks identify some 


of the subcapsular follicles). Central stroma (S) is excessive. 


E Differential Diagnosis 


* Bilateral polycystic ovaries: Enlarged ovaries with pe- 
ripheral small follicles and excessive central hyperechoic 
stroma are characteristic. 

e Normal ovaries: Normal ovaries can have multiple small 
follicles without a dominant follicle, particularly in the 
early follicular phase. They are expected to be of normal 
size and do not have excessive central stroma. 

* Ovaries in congenital adrenal hyperplasia: Patients with 
congenital adrenal hyperplasia undergo precocious 
puberty. The ovaries are enlarged for the patient’s age, 
and multiple follicles may be present. 


m Essential Facts 

e Polycystic ovary syndrome occurs with a frequency of 
2.5% in all women and is a common cause of secondary 
amenorrhea and infertility. 

e Polycystic ovary syndrome is a type of hypergonado- 
tropic hypogonadism. There is a deficiency of the enzyme 
converting androgen to estrogen, which results in the 
exaggerated pulsatile release of gonadotropic hormones 
like leuteinizing hormone. This results in an accumu- 
lation of multiple small follicles that cannot mature 
because of the lack of estrogen. 

e Pathologically polycystic ovaries contain a large amount 
of stroma with multiple peripheral, small, immature 
cysts. 

e Other than infertility and amenorrhea, polycystic ovary 
syndrome may present with hirsutism and less severe 
menstrual irregularities. 


e The ovaries are enlarged in 70% of cases and normal 
in 30%. 

e An excessive number of developing follicles, usually more 
than five small cysts of 5 to 8 mm each, are seen in the 
periphery on ultrasound. 

e Normal ovaries on ultrasound do not rule out polycystic 
ovary syndrome. 

e The treatment is ovulation induction with clomiphene. 


m Other Imaging Findings 

e Computed tomography: The ovaries may be normal in 
size or show mild subtle enlargement. Appearances are 
subtle and nonspecific. 

e Magnetic resonance imaging: The findings are similar to 
those of ultrasound. The peripheral follicles are seen best 
on T2-weighted images. 


v Pearls & x Pitfalls 

x Normal ovaries on ultrasound do not rule out polycystic 
ovary syndrome. 

x Even in a patient with abnormal ovaries, a full-blown 
polycystic ovary syndrome may not be present. 


Case 33 


E Clinical Presentation 


A 41-year-old woman with pelvic pain and excessive menstrual bleeding. 
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E Imaging Findings 


= Differential Diagnosis 


¢ Adenomyosis: Diffuse thickening of the junctional zone is 
typical. Dilated endometrial glands may be seen as bright 
punctate spots within the junctional zone in ~50% of 
patients. 

e Endometrial carcinoma: Invasion into the junctional zone 
may cause the appearance of thickening. Involvement 
of the myometrium is usually focal. After intravenous 
contrast, the neoplasm enhances more than the myome- 
trium. The endometrium is abnormal. 

e Leiomyomatosis: Multiple round leiomyomata may be 
seen in the junctional zone. They are discrete and lose 
signal on T2-weighted images. Smooth hypertrophy of 
the junctional zone does not occur. 


m Essential Facts 

* Adenomyosis, also known as internal endometriosis, is 
a focal or diffuse invasion of endometrial tissue into the 
myometrium. 

* Because the basal layer of the endometrium invades the 
myometrium, it does not show changes with the men- 
strual cycle. 

e Pelvic pain and menstrual abnormalities are the most 
common presenting symptoms. Infertility may occur. 

e Thickening of the junctional zone of > 12 mm is consid- 
ered specific. Endometrial margins may be indistinct. 
High-intensity foci of ectopic endometrial tissue may be 
seen on MRI in 50% of patients. 


RadCases Genitourinary Imaging 


(A) Fat-saturated T2-weighted midline sagittal magnetic reso- 
nance imaging (MRI) of the pelvis shows an enlarged uterus (ar- 
row). The bright endometrial stripe (black asterisk) is normal in 
thickness. However, the junctional zone (white asterisks) is diffuse- 
ly but asymmetrically thickened. No punctate areas of increased 
signal are seen. (B) Fat-saturated T2-weighted axial MRI through 
midpelvicregion shows the uterus (arrow), with measurements of 
the asymmetrically thickened junctional zone exceeding 12 mm. 
(C) Fat-saturated precontrast T1-weighted axial MRI through 
the midpelvic region shows a homogeneous appearance of the 
uterus (arrow) because of identical signal intensities of the junc 
tional zone and myometrium. No punctate areas of increased 
signal are seen. (D) Fat-saturated postcontrast T1-weighted 
axial MRI through midpelvic region shows no enhancement in 
D the region of the junctional zone (asterisks) of the uterus. 


¢ If the patient is asymptomatic, no treatment may be 
necessary. If the symptoms are excessive, hysterectomy is 
curative. 


m Other Imaging Findings 

e Hysterosalpingography: Small diverticula may be seen 
extending into the myometrium. Areas of focal adeno- 
myosis may produce masslike filling defects. 

e Ultrasound: The myometrium shows a heterogeneous 
echotexture, with areas of increased echogenicity sur- 
rounded by areas of decreased echogenicity. Small cysts 
may be seen. The margins of the endometrium may be ill 
defined. Focal adenomyosis may produce an oval mass. 

* Computed tomography (CT): In diffuse adenomyosis, CT 
is expected to be normal. In patients with large cystic or 
hemorrhagic areas, lesions with fluid or high attenuation 
values, respectively, can be seen. 


v Pearls & x Pitfalls 


v Asymmetric thickening of the junctional zone is charac- 
teristic of adenomyosis. 


Case 34 
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RIGHT TESTICLE SAG 


E Clinical Presentation 


A 62-year-old man with testicular swelling. 
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= Imaging Findings 


LEFT TESTICLE SAG 


RadCases Genitourinary Imaging 
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RIGHT TESTICLE SAG 


(A) Sagittal sonographic image of the left testis shows a hypoechoic, heterogeneous, ill-defined mass (arrow) within the testis. Cystic areas 
(asterisks) are within the mass. Calcification (arrowhead) is seen at the margin of the mass. (B) Color Doppler sonographic image of the left 
testis shows signal from increased internal blood flow (arrowheads) within the mass. (C) Sagittal sonographic image of the right testicle 
shows normal echogenicity and echotexture of the testicular parenchyma (asterisk). No focal lesion is seen. 


= Differential Diagnosis 

* Testicular neoplasm, most likely a nonseminomatous 
germ cell tumor: All solid-appearing masses of the testicle 
should be considered neoplastic unless there is an over- 
whelming history suggesting the opposite. Nonsemino- 
matous germ cell tumors occur at the extremes of age and 
show a complex echotexture, with cystic and solid areas. 
Testicular hematoma: Almost invariably, there is a history 
of acute trauma. The testicle is extremely tender. The 
whole testicle is enlarged and swollen. The lesion on 
ultrasound is often heterogeneous and may show a fluid 
level if liquefied blood products are present. No internal 
vascularity is seen. 

Testicular abscess: There is usually a history of epididymo- 
orchitis. The testicle is tender. The echotexture is hetero- 
geneous, and fluid may be seen within the mass. There 

is increased blood flow in the portions of the testicle 
surrounding the mass and at the rim of the mass. Internal 
blood flow is not present in the liquefied center of a 
mature abscess. 


E Essential Facts 

e Testicular neoplasms are the most common neoplasms in 
men between the ages of 20 and 34 years. However, they 
can occur at any age. 

e Testicular neoplasms can be primary or secondary. Pri- 
mary neoplasms are of either germ cell or non-germ cell 
origin. The germ cell tumors are seminomas or nonsemi- 
nomatous germ cell tumors like teratomas, choriocarci- 
nomas, embryonal cell carcinomas, and yolk sac tumors. 
Approximately 35% of testicular neoplasms are mixed 
germ cell tumors containing more than one cell line. The 
non-germ cell tumors are Sertoli-Leydig cell tumors. 

e Secondary neoplasms consist of metastases, lymphomas/ 
leukemias, and plasmacytomas. 

e Nonseminomatous germ cell neoplasms occur most 
frequently in the 1st or 6th decade. 


* Predisposing factors for testicular neoplasms in general 
are undescended testis, testicular microlithiasis, a posi- 
tive family history, and intersex syndromes. 

e Testicular neoplasms present most commonly as pain- 
less, hard testicular masses. A less common mode of 
presentation is with flank pain due to ureteric obstruc 
tion by enlarged retroperitoneal lymph nodes. 

e Tumor markers are elevated in 80% of patients. Beta- 
human chorionic gonadotropin is associated with semi- 
noma and choriocarcinoma, and alpha-fetoprotein with 
yolk sac tumors. 

e Testicular neoplasms spread by the lymphatic route to 
retroperitoneal lymph nodes adjacent to the renal hila. 
Hematogenous spread occurs to the lungs, brain, and 
bones. Local spread to the scrotum occurs late. Nonsemi- 
nomatous germ cell tumors can metastasize to mediasti- 
nal lymph nodes. 

* On sonography, nonseminomatous germ cell tumors have 
a complex appearance, with cystic areas, necrotic areas, 
and calcifications. 


Æ Other Imaging Findings 

* Computed tomography (CT) has a role in the staging of 
testicular neoplasms. Retroperitoneal and mediastinal 
lymph nodes are shown well by CT. They may be the 
presenting finding of a testicular neoplasm. 

e Magnetic resonance imaging is rarely performed for tes- 
ticular neoplasm. Seminoma is homogeneously hypoin- 
tense on T2-weighted images. Nonseminomatous germ 
cell tumors are heterogeneous. 


v Pearls & x Pitfalls 

v A complex intratesticular neoplasm with cystic and 
solid regions is more likely to be a nonseminomatous 
germ cell tumor than a seminoma. 


Case 35 


E Clinical Presentation 


A 68-year-old woman with difficulty voiding and recurrent urinary tract infections. 
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E Imaging Findings 


RadCases Genitourinary Imaging 


(A) Image of the pelvis during a cystogram shows the urethral catheter (arrow) in situ. 
The urinary bladder (asterisk) is small. Reflux of contrast into both ureters (arrowheads) 
is seen. The right ureter is dilated. (B) Image of the renal area during the same study 
shows the refluxed contrast opacifying the right collecting system (asterisk) and 
mild dilatation of the calices. Incidental note is made of an inferior vena cava filter 


(arrowhead). 


= Differential Diagnosis 

e Neurogenic bladder with vesicoureteric reflux: A small 
bladder is seen in the upper motor neuron type of neuro- 
genic bladder and can result in reflux. 

e Radiation fibrosis of the urinary bladder: Radiation can 
cause a small, fibrotic bladder. A history is invariably 
present. 

e Primary vesicoureteric reflux: This is much more common 
in children. The urinary bladder usually has a normal 
appearance. 


m Essential Facts 

e Vesicoureteric reflux in adults can be primary or 
acquired. 

e Primary reflux is rare. 

e Secondary reflux may be associated with diseases that 
cause a decrease in the size of the bladder or dyssynergy 
of the detrusor and sphincter. Reflux also occurs with 
cystitis, Hutch diverticulum, ectopic ureteric reimplanta- 
tion, and ileal conduits. 

* Reflux is graded according to the level reached by the 
refluxing head of contrast. Grade 1 is in the lower ureter. 
Grade 2 involves the whole ureter and reaches up to the 
caliceal system without dilatation. Grades 3, 4, and 5 
show mild, moderate, and severe caliceal dilatation. 


e Unlike in children, reflux in adults does not regress spon- 
taneously. If left untreated, reflux in adults will lead to 
multiple infections and ultimately renal scarring. Reflux 
occurring from ileal conduits is expected and does not 
cause later complications. 

e Voiding cystogram is the modality of choice. In severe 
cases, reflux may be seen during the filling phase. 


Œ Other Imaging Findings 

* Ultrasound may show indirect signs of hydronephrosis 
and a redundant, thickened pelvic and ureteric wall. 
Contrast ultrasound voiding cystogram has been shown 
to have close correlation with radiographic voiding 
cystogram. 

e Radionuclide cystography has also been used to diagnose 
reflux. 


v Pearls & x Pitfalls 


x Adult vesicoureteric reflux does not resolve spontane- 
ously, and treatment is often needed. 


Case 36 


A 74-year-old man with hematuria. 
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E Imaging Findings 


RadCases Genitourinary Imaging 


(A) Midline sagittal multiplanar reconstruction (MPR) computed tomography (CT) image of the pelvis obtained without intravenous 
(IV) contrast shows the urinary bladder (arrow) partially distended with urine. A diverticulum (arrowhead) arises from the posterior 
aspect of the urinary bladder. The prostate (asterisk) is enlarged. (B) Midline sagittal MPR CT image of the pelvis obtained in the excre- 
tory phase after IV contrast shows the urinary bladder (arrow) and the diverticulum (arrowhead) as opacified with excreted contrast. 
There are two filling defects in the lumen of the diverticulum (asterisks). (C) Axial source CT image of the pelvis in the same phase as 
Figure B shows the opacified urinary bladder (short arrow) and diverticulum (arrowhead). One of the masses in the diverticulum is also 
shown (white asterisk). There is retraction (long arrow) of the wall of the diverticulum where it comes in contact with the mass. The 
filling defect (black asterisk) in the urinary bladder is the upper portion of the enlarged prostate. 


= Differential Diagnosis 

* Carcinoma arising from a bladder diverticulum: A filling 
defect in a diverticulum arising from the urinary bladder 
can be due to many causes, of which malignancy in the 
form of transitional cell carcinoma is the most significant. 
Retraction of the wall of the diverticulum at the point of 
contact with the mass is characteristic of malignancy. 
Blood clot in a bladder diverticulum: Blood from hema- 
turia of any cause can enter a bladder diverticulum and 
form a clot. Unless the bleeding is arising from a par- 
ticular diverticulum, it is unlikely for a clot to be found 

in only one diverticulum. Retraction of the wall of a 
diverticulum goes against the filling defect being a simple 
blood clot. 

Radiolucent stone: Although matrix stones may show 
intermediate attenuation on noncontrast CT, they are 
small and multiple. Other stones are of high attenuation 
on CT irrespective of the presence or absence of calcium. 
Retraction of the wall of a diverticulum goes against the 
filling defect being due to a stone. 


m Essential Facts 

e A urinary bladder diverticulum is an outpouching of the 
mucosa of the urinary bladder through the muscular wall 
of the bladder. 

e Urinary bladder diverticula can be primary or secondary. 

e Primary diverticula are less common. They are almost 
always congenital. One variety, known as Hutch diver- 
ticulum, is associated with vesicoureteric reflux. 

e Secondary diverticula arise because of increased pressure 
in the bladder lumen due to bladder outlet obstruction. 
In adults, the most common cause is prostatic hyper- 
trophy or urethral stricture. Diverticula are also seen 
with neurogenic bladder. 

* Urine is forced into diverticula during micturition as a 
consequence of increased pressure in the bladder. This 


results in stagnation, which leads to infection and chronic 
irritation of the diverticula. 

e Because of urinary stasis, stones may form inside 
diverticula. 

e Because of chronic irritation from low-grade infection, 
malignant changes are likely to develop in diverticula. 


Æ Other Imaging Findings 

e Plain radiographs of the abdomen: Calcified stones in a 
diverticulum may be seen on plain radiographs. Other- 
wise, these are expected to be normal. 

e IV pyelogram: Diverticula often fill on the delayed images 

and may not be seen in the early images of the urinary 

bladder. They may be seen best on postvoid images. 

Cancer arising in a diverticulum is seen as a filling defect. 

However, correlation with plain radiographs should be 

made to ascertain that the filling defect is not due toa 

stone in the diverticulum. 

Ultrasound: Diverticula are seen as fluid-filled structures 

adjacent to the urinary bladder. Direct demonstration 

of the neck is not always possible. Wall thickening of 

a diverticulum may be visible. However, the negative 

predictive value of ultrasound for carcinoma arising in a 

diverticulum is low. 

Magnetic resonance imaging (MRI): The morphology of a 

diverticulum on MRI is identical to that on CT. Urine in a 

diverticulum is hypointense on T1-weighted images and 

hyperintense on T2-weighted images. A neoplasm is seen 

as a filling defect in a diverticulum on T2-weighted images. 


Vv Pearls & x Pitfalls 

v On any imaging study, the identification of bladder 
diverticula should prompt an evaluation of all images to 
search for the cause of obstruction and to identify com- 
plications like stones and neoplasms in the diverticula. 


Case 37 


A 58-year-old man with abdominal pain. 
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E Imaging Findings 


° Retroperitoneal lymphadenopathy: This is the most 
common cause of symmetric lateral displacement of ure- 
ters in their abdominal course. Large lymphadenopathy 
can be due to lymphoma or metastatic disease. 

* Retroperitoneal mass: Retroperitoneal sarcoma can 
displace the kidneys as well as the ureters. The displace- 
ment is usually more localized and more pronounced 
ipsilaterally. 

e Abdominal aortic aneurysm: A large abdominal aortic 
aneurysm can displace the ureters. The left ureter is more 
affected than the right. Usually, large abdominal aortic 
aneurysms contain calcification in their walls. 


m Essential Facts 

e Retroperitoneal lymphadenopathy may be caused by 
lymphoma, metastatic disease, or infection. 

* Common neoplasms causing metastatic retroperitoneal 

lymphadenopathy are those of the kidneys, adrenals, 

ureters, prostate, testicles, ovaries, bowel, pancreas, and 

lungs. 

Retroperitoneal lymphadenopathy may be isolated or a 

part of lymphadenopathy involving the mediastinum, 

retrocrural lymph nodes, mesenteric lymph nodes, and 

pelvic lymph nodes. 

Calcified retroperitoneal lymph nodes are seen with 

chronic granulomatous infection, metastatic disease from 

mucinous carcinoma of the colon or ovary, or treated 

lymphoma. 

Retroperitoneal lymphadenopathy is usually asymptom- 

atic. However, it may present with back pain or symp- 

toms suggestive of ureteric colic. 

On IVP, very large lymph nodes may displace the kidneys. 

However, the classic sign of large retroperitoneal lymph- 

adenopathy is lateral displacement of the abdominal 

portions of the ureters. Pelvic lymphadenopathy causes 

medial displacement of the pelvic ureters. IVP may 


RadCases Genitourinary Imaging 


(A) A 5-minute intravenous pyelogram (IVP) image of the renal 
area shows that both kidneys (arrows) are normal in size, shape, 
position, orientation, outline, and parenchymal thickness. No 
dilatation of the collecting systems is seen. (B) A 15-minute full- 
length IVP image shows partial opacification of both ureters. 
The visualized portions of the ureters are normal in caliber, with 
no obvious filling defect. The abdominal portions of the ureters 
(arrows) are displaced laterally in a smooth fashion. The urinary 
B bladder appears normal. 


appear normal if the lymph nodes are not large enough 
to cause displacement. 


Æ Other Imaging Findings 

e Plain radiographs of the abdomen: Very large retroperi- 
toneal lymph nodes may obliterate or displace the psoas 
shadows. Calcifications may be seen. 

Ultrasound: Retroperitoneal lymph nodes are easily visu- 
alized as hypoechoic round structures in the retroperito- 
neum surrounding the aorta and inferior vena cava (IVC). 
In patients with a large body habitus or excessive bowel 
gas, gentle but firm pressure with the probe displaces the 
bowel loops to improve the visibility of retroperitoneal 
lymph nodes. Doppler ultrasound is helpful in differenti- 
ating between the vessels and lymph nodes. 

Computed tomography (CT): Retroperitoneal lymph 
nodes can be seen on noncontrast CT as multiple round 
structures surrounding the aorta and IVC. They can 

be differentiated from the vessels by scrolling through 
adjacent sections to confirm their oval or spherical shape. 
This task is made much easier by obtaining coronal 
multiplanar reconstruction images. After intravenous 
contrast, the lymph nodes are visualized easily because 
they do not show intense enhancement like that of the 
vessels. 

Magnetic resonance imaging: Retroperitoneal lymph 
nodes can be seen in all sequences. They are usually 
isointense on T1-weighted images and hyperintense on 
T2-weighted images. 


v Pearls & x Pitfalls 

v Retroperitoneal lymphadenopathy should be searched 
for in all abdominal imaging investigations because it 
may be asymptomatic, and its presence usually points 
toward serious disease. 


Case 38 


E Clinical Presentation 


A 62-year-old woman who recently noticed an abdominal mass while practicing yoga. 
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E Imaging Findings 


RadCases Genitourinary Imaging 


(A) Contrast-enhanced computed tomography (CT) image at the level of the kidneys 
shows amorphous soft tissue (white asterisks) in the left renal sinus that extends out- 
ward to encase the left renal artery (A) and vein (V) without causing significant com- 
pression. Mild dilatation of the left collecting system (arrowhead) is present. The right 
kidney shows a tiny simple cyst (short arrow) but is otherwise normal. A lymph node 
(long arrow) is seen in the retroperitoneum. The spleen (black asterisk) is enlarged. 
(B) Contrast-enhanced CT image at the level below that of Figure A shows amorphous 
soft tissue (asterisks) infiltrating the perinephric space and surrounding the kidney with- 


out causing deformity. 


= Differential Diagnosis 

e Lymphoma: Involvement of the perinephric region and 
renal sinus by amorphous soft tissue is highly sugges- 
tive of lymphoma. The absence of compression of the 
renal parenchyma and hilar structures is characteristic. 
Splenomegaly and retroperitoneal lymph node provide 
additional evidence supporting the diagnosis. 
Perinephric hematoma: Fresh blood in the perinephric 
space surrounds the kidney. It is generally associated 
with stranding in the perinephric space. The attenuation 
value is expected to be high, and the patient is expected 
to experience acute pain. 

Perinephric abscess: This presents as a fluid collection 
with enhancing walls. Although it may surround the 
kidney, usually it is multiloculate. Stranding is seen in the 
fat surrounding this abnormal area. 


=m Essential Facts 

° A kidney is one of the most common extranodal sites of 
lymphoma. 

e Non-Hodgkin lymphoma is more common. 

e Most cases occur in patients with lymphoma in whom 
secondary renal invasion develops later. Renal involve- 
ment is more likely to develop in patients who are immu- 
nocompromised. Primary lymphoma arising in renal hilar 
nodes or renal parenchyma is less common. 

e Pathologically, renal lymphoma can appear as single or 
multiple discrete masses, diffuse infiltration of the kid- 
ney, perinephric involvement, or a combination of these. 

e Involvement can be unilateral or bilateral. Unlike this 
case, cases with bilateral involvement are more common. 

e Most cases are found incidentally on imaging. However, 

a presentation with mass, hematuria, weight loss, and 
flank pain may occur. 

* On CT, in the infiltrative type, the affected kidney is 
enlarged and shows poor opacification and function. 
Focal masses, if present, are well demonstrated on the 


nephrographic phase. Perinephric involvement is seen 
well on contrast-enhanced images. Excretory phase 
images may be helpful in demonstrating the mildly 
compressed but patent collecting system. 


Æ Other Imaging Findings 

e Plain radiographs of the abdomen: A large mass may 

be identified by a mass effect on the bowel. The renal 
outline and psoas shadows on the affected side are 
obliterated. 

Intravenous pyelogram: Imaging features depend on the 
type of involvement. Infiltration into the renal paren- 
chyma produces an enlarged, poorly functioning kidney. 
Perinephric involvement may produce displacement of 
the affected kidney. Renal sinus infiltration appears as 
stretching of the renal sinus and encasement of the renal 
pelvis and upper ureter on the affected side. 

Ultrasound: Perinephric and renal sinus involvement 

is well seen in the form of extremely hypoechoic soft 
tissue. Because of the lack of internal acoustic interfaces, 
lymphomatous tissue may appear almost fluid-like and 
resemble a perinephric collection, even showing through 
transmission. The affected kidney may be enlarged 
because of infiltration. Intrarenal hypoechoic masses may 
be present. Doppler is helpful in demonstrating patent 
vasculature. 

Magnetic resonance imaging: Morphologically, the 
findings resemble those on CT. Lymphomatous tissue is 
mildly hypointense on T1-weighted images and hyperin- 
tense on T2-weighted images. 


v Pearls & x Pitfalls 

v Perinephric involvement without compression of the 
renal parenchyma and renal sinus involvement without 
compression of the renal vessels and collecting system 
are highly suggestive of renal lymphoma. 


Case 39 
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E Clinical Presentation 


A 36-year-old woman with a past history of urinary tract stones. 
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E Imaging Findings 


e Medullary nephrocalcinosis: Hyperechogenicity with 
shadowing on sonography is a hallmark of calcification. 
Areas of diffuse calcification that appear triangular in 
shape and are arranged radially along the renal sinus are 
calcified renal pyramids. Diffusely calcified renal pyra- 
mids are a manifestation of medullary nephrocalcinosis. 
Multiple renal stones: Stones appear as densely echogenic 
structures with distal acoustic shadowing. When they are 
located in renal calices, they may superficially resemble 
calcified pyramids. However, when multiple, they vary 

in shape and size and are unlikely to be present in all 
calices. A dilated collecting system may be seen. 

Chronic papillary necrosis: Necrotic papillae may calcify 
in later stages. Calcified papillae have an appearance 
similar to that of stones. The calcifications are dense, and 
the shape is not triangular. Because many papillae slough 
off after papillary necrosis, it is unlikely for all papillae to 
be calcified. 


m Essential Facts 

e Medullary nephrocalcinosis is calcification of the medul- 
lary pyramids. 

e Ninety-five percent of cases of medullary nephrocalcino- 
sis are due to primary hyperparathyroidism, distal 
renal tubular acidosis, or medullary sponge kidney. 

e The remaining cases are due to any other conditions 
leading to hypercalcemia, hypercalciuria, or 
hyperoxaluria. 

¢ Primary hyperparathyroidism is increased parathyroid 
hormone production without the stimulus of hypocal- 
cemia. It is mostly due to parathyroid hyperplasia or 
parathyroid adenoma. Secondary hyperparathyroidism 
is increased parathyroid hormone production in re- 
sponse to hypocalcemia; it occurs in chronic renal failure. 
Tertiary hyperparathyroidism is said to have developed 
when the parathyroid glands in secondary hyperparathy- 
roidism become autonomous. 


RadCases Genitourinary Imaging 


Longitudinal sonographic image of the right kidney shows increased echogenicity of the 
renal medullary pyramids (asterisks). Distal acoustic shadowing is present behind some 
of the pyramids. The renal cortex (arrowheads) is of normal echogenicity. The kidney is 
normal in size, shape, position, orientation, outline, and parenchymal thickness. 


° Stones can form in the kidneys of patients with primary 
hyperparathyroidism. 


Æ Other Imaging Findings 

Plain radiographs of the abdomen: Nephrocalcinosis is 
usually not visualized. However, in patients with primary 
hyperparathyroidism, stones may form in the kidneys. 
Similarly, tiny calculi in the distal collecting tubules may 
be seen in patients with medullary sponge kidney. 
Intravenous (IV) pyelogram: The kidneys are normal in 
morphology and function. In medullary sponge kidney, 
the dilated collecting ducts appear as contrast-filled 
streaks arising from the tips of the papillae and extend- 
ing into the pyramids. Because the calcifications are 

in the lumina of the collecting ducts, they are said to 
become less visible after the injection of IV contrast. 
Computed tomography (CT): On noncontrast CT, calcifi- 
cation of the pyramids is seen as increased attenuation 
of the medullary pyramids. In medullary sponge kidney, 
tiny calculi may be seen in the tips of the pyramids. After 
IV contrast, in medullary sponge kidney, streaks of con- 
trast representing mildly dilated collecting ducts may 

be seen. 

Magnetic resonance (MR) imaging: Calcifications are not 
seen because of a lack of signal. However, on T2-weighted 
images and in the excretory phase of a contrast-enhanced 
MR urogram, mildly dilated collecting ducts may be seen 
as bright streaks in the pyramids in patients with medul- 
lary sponge kidney. 


v Pearls & x Pitfalls 

x The renal sinus on ultrasound is bright because of renal 
sinus fat. As the pyramids become bright during the 
deposition of calcium, they may be perceived as a part 
of the renal sinus. The cortex is then the only portion of 
the renal parenchyma that is hypoechoic. This may give 
a false impression of renal parenchymal atrophy. 


Case 40 


A 72-year-old man with diabetes underwent contrast-enhanced computed tomography for abdominal pain. The next day, 
he experienced backache. A radiograph of the lumbar spine was obtained. 
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E Imaging Findings 


of no clinical significance. 


* Contrast-induced acute tubular necrosis: Persistent 
nephrograms are classically seen in patients with acute 
tubular necrosis. Contrast-induced nephropathy (CIN) is 
the most common cause of acute tubular necrosis. 

e Renal vein thrombosis: Persistent nephrogram can be seen 
in renal vein thrombosis. Generally, it is more likely to be 
unilateral. The affected kidney is enlarged. 

e Renal artery stenosis: The nephrogram on the affected 
side is delayed and relatively dense. It is not persistent. 
Generally, it is more likely to be unilateral. 


m Essential Facts 

e CIN is defined as an increase in the serum creatinine level 
of = 1 mg/dL after the injection of iodinated intravenous 
(IV) contrast. 

e Patients with preexisting renal insufficiency, diabetes 
mellitus, or severe congestive cardiac failure, on other 
nephrotoxic drugs, or of advanced age are at higher risk 
for CIN. 

e Large contrast loads and high-osmolality contrast agents 
are more likely to cause CIN. 

e Vascular abnormalities mediated through prostaglandins 
are the underlying mechanism. In full-blown cases, there 
is acute tubular necrosis. 

e CIN is mostly asymptomatic. However, it may present as 
frank acute renal failure with oliguria and backache. 

e CIN is self-limited, with the creatinine level returning to 
normal in a few weeks. 


RadCases Genitourinary Imaging 


Anteroposterior view of the lumbar spine shows that both kidneys (arrows) and the urinary bladder (arrowhead) 
are denser than expected. Because the patient had contrast-enhanced computed tomography (CT) the day be- 
fore this image, the increased density is due to persistent nephrograms. The size, shape, location, orientation, 
and outline of the kidneys are normal. Oral contrast administered during the CT examination is also seen and is 


=E Other Imaging Findings 

e Plain radiographs of the abdomen: Persistent nephro- 
grams are characteristic. The renal size is normal or 
mildly enlarged. 

e CT: The renal parenchyma is persistently bright. 
Attenuation values of > 140 Hounsfield units are 
characteristic. 


v Pearls & x Pitfalls 

v Persistent nephrograms in a patient who has received 
iodinated IV contrast are due to CIN unless proven 
otherwise. 


Case 41 


E Clinical Presentation 


A 78-year-old man underwent descending colectomy for colonic infarction. Postoperatively, he developed fever and a fluctu- 
ant mass in the left lower quadrant. 
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m Imaging Findings 


RadCases Genitourinary Imaging 


(A) Contrast-enhanced computed tomography (CT) image of pelvis shows a fluid 
collection in the left lower quadrant (asterisk). (B) Delayed CT image at a lower level 
shows excreted contrast (arrow) within the collection (asterisk). An incidental note is 


made of wall calcification (arrowhead) in the left common iliac artery. 


= Differential Diagnosis 

e Urinoma due to ureteric injury at the time of surgery: A 
fluid collection adjacent to the urinary tract is typical. Its 
opacification with contrast excreted by the urinary tract is 
confirmatory. 

e Abscess: After surgery, an abscess is a common cause of 
fever and a fluctuant mass. It is expected to show periph- 
eral smooth enhancement. However, it is not expected to 
opacify with excreted contrast. 

e Lymphocele: This manifests late in the postoperative 
course. It does show fluid attenuation but is not expected 
to opacify with excreted contrast. 


E Essential Facts 

e Aurinoma is a urine-containing cavity that is formed by 
the extravasation of excreted contrast from the urinary 
tract. 

e Extravasation may occur from the renal collecting system 
or ureter. Urinary bladder injury often causes urinary 
ascites rather than a urinoma. 

e Injury to a kidney or ureter is the most common cause. The 
injury may be from blunt or penetrating trauma. In non- 
trauma situations, iatrogenic injury is the most common 
cause. 

e Aurinoma can form in the absence of injury if there 
is obstruction of the urinary tract. In these cases, the 
extravasations are small and usually do not cause a 
urinoma. 


e Fever, fluid collection, and tenderness are the most 
common clinical features. 

e If left untreated, a urinoma develops a fibrotic rind and 
organizes. 

e On CT, a localized retroperitoneal collection should raise 
suspicion. Delayed CT images are confirmatory by showing 
excreted contrast entering the collection. 


E Other Imaging Findings 

e Plain radiographs of the abdomen show the obliteration of 
retroperitoneal structures and a possible soft-tissue mass 
but have low sensitivity and specificity. 

e Intravenous pyelogram is expected to show displacement 
of the ureter and kidney by a slowly opacifying fluid 
collection. 

e Ultrasound is sensitive in showing the fluid collection but 
nonspecific in showing its connection with the urinary 
tract. 

e Radionuclide studies may be helpful in identifying the 
connection with the urinary tract if the rest of the investi- 
gations are negative but there is a high degree of suspicion. 


v Pearls & x Pitfalls 

v Inpatients with trauma, delayed images should be 
obtained whenever a fluid collection is seen in the 
retroperitoneum. 


E Clinical Presentation 


A 39-year-old woman with multiple urinary tract infections. 
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m= Imaging Findings 


RadCases Genitourinary Imaging 


(A) A single 5-minute intravenous urogram (IVU) image shows that both kidneys 
(arrows) are normal in size, shape, position, orientation, outline, and parenchymal 
thickness. Mild caliceal blunting and dilatation (arrowhead) are seen on the left. The 
left renal pelvis (asterisk) is of normal size. The right collecting system and visualized 
portions of both ureters are normal. The urinary bladder is not fully distended but 
appears normal. (B) The scout image from the same IVU shows a staghorn calculus 
(arrow) in the left collecting system that was obscured by excreted contrast in the 


subsequent intravenous pyelogram (IVP) images. 


= Differential Diagnosis 

e Mild left hydronephrosis due to a stone: When an IVP 
study is viewed, it is essential to review the scout image. 
As shown in this case, there is a large staghorn calculus 
that is easy to miss on the IVP image because it is 
obscured by contrast in the collecting system. 

e Mild left hydronephrosis due to a uteropelvic junction (UPJ) 
obstruction: UPJ obstruction usually causes moderate to 
severe hydronephrosis. Dilatation of the renal pelvis is 
expected, which is not seen in this case. 

e Mild left hydronephrosis due to ureteric obstruction: 
Ureteric obstruction leads to hydroureter along with 
hydronephrosis, which is absent in this case. 


E Essential Facts 

e Astaghorn calculus is a branching stone made of struvite. 

e Staghorn calculi are associated with recurring urinary 
tract infections. 

e They are more common in women. 

e They are more likely to cause chronic rather than acute 
obstruction. 

e Because of their size and branching, staghorn stones do 
not travel into the ureter. 

e Hematuria and dull, aching flank pain are common 
presentations. 

e Complications of staghorn calculus include pyonephrosis, 
abscess, xanthogranulomatous pyelonephritis, 
replacement renal lipomatosis, and psoas abscess. 


E Other Imaging Findings 


e Plain radiographs of the abdomen: A characteristic 
shape is seen. In the early stages, branching may not be 
prominent. 

e Ultrasound: Echogenic structures in the renal sinus with 
acoustic shadowing are usual. Branching is seen rarely. 

e Computed tomography (CT): The branching stone is seen 
well on noncontrast images. It is obscured by contrast 
on excretory phase images. Alternatively, a well-formed 
stone may mimic excreted contrast and mislead the 
examiner regarding renal function on the affected side. 

e Magnetic resonance imaging: The stone shows no signal 
and may appear as signal loss of the renal collecting 
system on T2-weighted images. 


v Pearls & x Pitfalls 

v Scout images should be reviewed for stones and other 
radiopaque structures on all IVP exams. 

v On CT, a staghorn calculus can be differentiated from 
excreted contrast by its much higher attenuation. 


Case 43 


E Clinical Presentation 


A 51-year-old man with hematuria. 
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E Imaging Findings 


RadCases Genitourinary Imaging 


(A) Noncontrast axial computed tomography (CT) image at the level of the kidneys shows 
the upper pole of the right kidney replaced by a mass (asterisk). The mass shows coarse 
peripheral calcifications (arrow), which extend inward into the substance of the mass (ar- 
rowhead). (B) Contrast-enhanced axial CT image at the same level as Figure A obtained in 
the corticomedullary phase shows enhancing areas (asterisks) within the calcified mass. 


= Differential Diagnosis 


Malignant renal neoplasm with calcifications: Calcifica- 
tions are coarse and haphazard, and they may occur in 
the periphery as well as the substance of a neoplasm. 
Enhancing soft tissue is characteristic. 

Calcified renal cyst: Calcifications in renal cysts are thin 
and peripheral. Sometimes, septa within a cyst can cal- 
cify. However, the calcifications are almost always thin, 
and enhancement is absent. 


e Angiomyolipoma with calcifications: Calcifications are 


extremely rare in angiomyolipomata. When calcifications 
are seen together with fat in a lesion, renal cell carcinoma 
must be ruled out by tissue diagnosis. 


E Essential Facts 


Renal cell carcinomas calcify in ~8 to 18% cases. 
Calcifications occur more commonly in the papillary 
and chromophobe types of renal cell carcinoma. Because 
these neoplasms have a better prognosis than the more 
common clear cell type, calcifications in a renal carci- 
noma are associated with a better 5-year survival. 
Morphologically, the calcifications associated with renal 
cell carcinoma are coarse and disorganized. They are 
almost always associated with a soft-tissue component. 
Even though they may be curvilinear, they are almost 
never truly peripheral. 

A soft-tissue mass extending beyond the calcification is 
the most reliable indicator of neoplasm. 

Noncontrast CT shows the calcifications well. However, 
intravenous contrast is necessary to demonstrate en- 
hancement and therefore malignancy. Because of volume 
averaging, a very thin rim of enhancing tissue next to 
coarse calcifications may be obscured. Therefore, a care- 
ful review of images on thin sections is important. 


m Other Imaging Findings 


Plain radiograph of the abdomen: If the calcifications are 
large enough, they may be visible on plain radiographic 
images. On the right, they need to be differentiated from 
gallbladder and liver lesion calcifications. On the left, 
they need to be differentiated from splenic lesion calcifi- 
cations. 

Intravenous pyelogram (IVP): The location of calcifica- 
tions in a renal lesion can be confirmed by IVP. However, 
characterizing the lesion as malignant is more difficult. 
Distortion, irregularity, and invasion of the collecting 
system, if present, are helpful. 

Ultrasound: Calcifications can be recognized by their 
echogenicity and distal acoustic shadowing. The solid 
areas of the calcified mass can be recognized, particularly 
if vascularity can be shown with Doppler or power 
imaging. 

Magnetic resonance imaging (MRI): Calcifications lack 
signal and may or may not be discernible on MRI. How- 
ever, this drawback makes it easier to detect contrast 
enhancement. Subtraction images are often necessary. 


v Pearls & x Pitfalls 


v The index of suspicion for malignancy should be very 


high for all renal masses with coarse calcifications. 
Further evaluation with a contrast-enhanced study is 
necessary to show the presence of enhancing neoplastic 
tissue characteristic of malignancy. 


Case 44 


E Clinical Presentation 


A 38-year-old woman with chronic recurrent right flank pain. Computed tomography was performed. 
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E Imaging Findings 


RadCases Genitourinary Imaging 


(A) Contrast-enhanced computed tomography (CT) image at the level of the 
kidneys shows a staghorn-type stone (arrowhead) in the right renal sinus. Some 
low-attenuation tissue (arrow) surrounds the stone. (B) Contrast-enhanced CT 
image at a level below that of Figure A shows the lower portion of the right renal 
staghorn stone (arrowhead). The area of low attenuation (arrow) is shown to be a 
mass of low attenuation value consisting of caliceal dilatation and replacement of the 


renal parenchyma at the lower pole of the right kidney. 


= Differential Diagnosis 

° Focal xanthogranulomatous pyelonephritis (XGP): A 
mass of fluid-density attenuation, a staghorn calculus, and 
complete renal parenchymal atrophy are characteristic. 

* Staghorn stone with segmental hydronephrosis: Although 
it may look similar to XGP, hydronephrosis is of fluid 
density, the obstructed kidney is enlarged, the contour is 
smooth, and even in long-standing cases, a rim of atro- 
phic renal parenchyma is discernible. 

e Renal cell carcinoma: This may resemble XGP because of 
the presence of a mass. However, the expected enhance- 
ment is not in the mass in the case presented. The pres- 
ence of a staghorn calculus in the center of the mass is 
not expected. 


m Essential Facts 

e XGP is an abnormal reaction of the body to chronic uri- 
nary infection in the setting of chronic renal obstruction. 

e The infection is caused typically by Proteus, although 
XGP has been seen in infections with Escherichia coli and 
Staphylococcus aureus. 

* XGP is more common in women. 

e Pathologically, it is characterized by masslike collections 
of foamy, lipid-laden macrophages. 

e It may involve the entire kidney. In ~10% of cases, the 
renal involvement is focal. 

e A central staghorn calculus is present in 75% of cases. 

° Extrarenal extension into the perinephric space, other 
viscera, and abdominal wall occurs in ~30% of cases. 
Pyelocutaneous or pyeloenteric fistulas may form. 


m Other Imaging Findings 

e Plain radiograph of the abdomen: Staghorn calculus can 
be seen. The mass may not be visible unless it is large. 
Perinephric involvement may obliterate the ipsilateral 
psoas outline. 

e Intravenous pyelogram: The affected kidney is nonfunc 
tioning. If only a part of the kidney is affected, deformity 
of the remaining collecting system is seen. 

e Retrograde pyelography: this shows complete obstruc- 
tion with nonfilling of the renal collecting system. 

e Ultrasound: A central staghorn stone is seen as an 
echogenic structure with distal acoustic shadowing. The 
surrounding lesion is seen as a mass with complex echo- 
genicity. 

e Magnetic resonance imaging (MRI): A staghorn calculus 
lacks signal and may or may not be discernible on MRI. 
The mass shows complex fluid signal intensity with 
fluid-fluid levels. 


v Pearls & x Pitfalls 

v Astaghorn calculus associated with a contracted pelvis, 
dilated-appearing calices, and severe parenchymal atro- 
phy should raise suspicion for XGP. 


Case 45 


E Clinical Presentation 


A 67-year-old man with a known history of prostate cancer develops some left lower limb swelling. 
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RadCases Genitourinary Imaging 


m= Imaging Findings 


(A) Contrast-enhanced computed tomography (CT) image of the pelvis shows a large 
lobulated mass (asterisk) in the pelvis on the left side. The left external iliac vein (arrow) is 
partially encased by the mass. (B) Contrast-enhanced CT image at the same level shows 
a fairly normally sized prostate (asterisk) with some calcifications. There are multiple ve- 
nous collaterals (arrows) in the subcutaneous tissue in front of the symphysis, suggesting 


obstruction of the left external iliac vein. 


= Differential Diagnosis 

* Left pelvic lymphadenopathy from prostatic cancer: The 
lobulated nature of the mass suggests it to be a lymphatic 
mass. The history of prostate cancer is consistent with 
metastases to the lymph nodes from the prostate. 

* Left pelvic lymphadenopathy from lymphoma: Lymphoma 
generally does not cause vascular obstruction. Also, the 
attenuation is usually lower than that seen here. 

e Primary pelvic mass: In men, primary pelvic masses are 
usually neurogenic. They are very rare and often round, 
and they usually displace vessels rather than encase 
them. 


=E Essential Facts 

* Pelvic masses in men are mostly due to lymphadenopa- 
thy. 

* Pelvic lymphadenopathy is most commonly due to lym- 
phoma or metastatic disease. 

e Metastases in pelvic lymph nodes in men are most com- 
monly from bladder and prostate cancers. 

e CT scan is unlikely to show the primary prostatic neo- 
plasm unless it is locally advanced with invasion into the 
periprostatic fat, seminal vesicles, or bone. 

e Metastatic lymphadenopathy is much more likely than 
lymphoma to cause venous obstruction. 

* On CT, metastatic lymph nodes may be relatively hy- 
perattenuating compared with lymphadenopathy from 
lymphoma. 


m Other Imaging Findings 

e Plain radiographs of the pelvis may show a large soft- 
tissue mass but have low sensitivity and specificity. 

e Intravenous pyelogram may show displacement of the 
urinary bladder by the mass. 

* Ultrasound demonstrates pelvic masses and is an excel- 
lent modality for guiding biopsy. Some types of lympho- 
ma are extremely hypoechoic and may appear cystic. 

e Magnetic resonance imaging shows findings similar to 
those of CT. The signal of the lymph nodes may be mildly 
hyperintense on fat-saturated T2-weighted images. 


v Pearls & x Pitfalls 

v Metastatic pelvic lymphadenopathy is more likely to 
cause venous obstruction than is lymphadenopathy due 
to lymphoma. 


Case 46 


E Clinical Presentation 


A 72-year-old man with hematuria. 
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E Imaging Findings 


RadCases Genitourinary Imaging 


(A) Full-bladder image from an intravenous pyelogram (IVP) shows a subtle filling 
defect (arrow) on the right wall of the urinary bladder. The bladder base appears to be 
lifted by a prostatic impression. (B) Postvoid bladder image from the same IVP study 
shows that the filling defect (arrow) on the right wall of the urinary bladder is much more 
prominent, creating asymmetry of the urinary bladder, which has an irregular outline. 


The bladder mucosa is normal. No significant residual urine is seen. 


= Differential Diagnosis 

e Urinary bladder cancer: This is characterized by an 
irregular filling defect of the bladder wall that is partially 
obscured by contrast in the full bladder. 

° Blood clot in the urinary bladder: This is also more 
conspicuous in a postvoid image. However, it is often 
mobile and smooth. 

e Extrinsic impression on the urinary bladder: This is more 
conspicuous when the bladder is full. 


m Essential Facts 

e Bladder cancer is the most common neoplasm of the 
urinary tract. 

e Most bladder cancers are transitional cell carcinomas 
(TCCs). 

e Urinary bladder cancer occurs more commonly in men in 
the 7th decade. 

e There is a strong association with cigarette smoking 
and exposure to aniline dyes. The frequency is higher 
in patients with bladder diverticula, stones, or chronic 
infection. 

e The base of the bladder is the most common location, but 
any part of the bladder may be involved. 

¢ The tumor may be flat or masslike with multiple fronds. 

¢ Although the tumor parenchyma does not calcify, 
encrustations of the tumor surface from calcium in the 
urine occur in ~5% of cases. 

e Gross painless hematuria is characteristic. Other 
symptoms are dysuria and pelvic pain. 

e Local spread occurs into and through the detrusor muscle 
into the prostate, seminal vesicles, and rectum. 

e Lymphatic spread occurs to the internal iliac, common 
iliac, and retroperitoneal nodes. 

e Metastases can occur to the bones and lungs. 

e Synchronous and metachronous lesions occur, but they 
are less common than with TCC of the upper tract. 


Æ Other Imaging Findings 

e Plain radiograph of the abdomen: calcium encrustations 
may be visible if extensive. 

Ultrasound: The urinary bladder should be examined 
when it is full because examination in an empty state 
may cause an erroneous impression of wall thickening. 
The tumor appears as a focal wall thickening or a mass 
projecting into the urine-filled bladder. However, the 
overall accuracy of ultrasound is low. 

Computed tomography (CT): Noncontrast CT may show 
calcifications of the tumor surface. The soft-tissue- 
attenuation mass may be seen outlined by the fluid- 
attenuation urine in the bladder. After intravenous (IV) 
contrast injection, the mass enhances. In the excretory 
phase, the mass is seen as a filling defect. Mural invasion 
may be seen as a subtle lack of distensibility of the 
bladder wall underlying the mass. lymphadenopathy 
may be seen. 

Magnetic resonance imaging: The neoplasm is isointense 
to bladder muscle on T1-weighted images and hyperin- 
tense to bladder muscle on T2-weighted images. It shows 
early enhancement after IV contrast. 


Vv Pearls & x Pitfalls 

v An impression on the bladder that is more prominent 
on full-bladder images and less prominent on postvoid 
images is more likely to be extraluminal. 

v A filling defect in the bladder that is less prominent on 
full-bladder images and more prominent on postvoid 
images is more likely to be mural or intraluminal. 


Case 47 


A 33-year-old man has an incidental finding on a computed tomography stone protocol performed to evaluate flank pain. 
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m= Imaging Findings 


—— 


RadCases Genitourinary Imaging 


Noncontrast computed tomography of the pelvis shows two structures (arrows) with dense calcifications, one 
on either side of the urinary bladder. Calcifications are also noted in the small branches (arrowheads) of the 
internal iliac arteries, whereas the larger external iliac arteries (asterisks) are free of calcification. 


= Differential Diagnosis 

* Vas deferens calcifications secondary to underlying 
diabetes: Diabetes is the most common cause. Calcified 
plaque in the distal small vessels of the pelvis is a clue to 
the presence of diabetes. 

e Tuberculosis: This is a common condition in the develop- 
ing world. The calcification is more often focal and unilat- 
eral but may be indistinguishable from calcification due 
to diabetes. 


m Essential Facts 

e Vas deferens calcification is seen as an incidental finding 
on radiographic imaging studies. 

e The most common cause in the West is diabetes. Chronic 
infection with tuberculosis or schistosomiasis can also 
cause calcifications in the lumen of the vas deferens. 

e Vas deferens calcification has no clinical significance 
other than drawing attention to the underlying disorder. 


=E Other Imaging Findings 

e Plain radiography: vas deferens calcification is easy to 
recognize by its course, which extends from the internal 
inguinal rings toward the midline. 

e Ultrasound: calcification of the distal ends of the vasa 
deferentia can be seen on transrectal ultrasound as echo- 
genic shadowing foci intimately related to the seminal 
vesicles. 

e Magnetic resonance imaging: although signal dropout 
from calcific deposits in the vas can be seen, it is very dif- 
ficult to diagnose prospectively. 


v Pearls & x Pitfalls 


v Bilateral vas deferens calcifications should suggest the 
underlying diagnosis of diabetes. 


Case 48 


A 63-year-old man with difficulty voiding. 
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RadCases Genitourinary Imaging 


E Imaging Findings 


, Ea eae ee 


(A) A 25-minute intravenous pyelogram (IVP) image of the pelvis shows the bladder 
(asterisk) to be full. The outline is smooth, and there is a smooth, dome-shaped im- 
pression at the bladder base (arrow). (B) Postvoid IVP image of the pelvis. There is a 


significant amount of residual urine in the bladder (asterisk). 


E Differential Diagnosis 

° Enlarged prostate due to benign prostatic hyperplasia: 
An enlarged prostate with a smooth outline and obstructed 
emptying of the urine are suggestive of this entity. 

e Prostatic cancer: Prostatic malignancy cannot be diag- 
nosed or ruled out on imaging. 

° Bladder neoplasm: A bladder mass shows acute angles 
and becomes more prominent after voiding. The outline 
is also expected to be irregular. This would be a very un- 
likely appearance of a urinary bladder neoplasm. On IVP 
or cryptographic images, an enlarged prostate lifts the 
bladder base in a smooth, symmetric fashion. Asymmetry 
is not uncommon. 


E Essential Facts 

e Benign prostatic enlargement is a very common condi- 
tion. It is found in 70 to 80% of men older than 80 years 
of age. 

e The prostate is enlarged and elastic to feel. 

e Patients may be asymptomatic or present with frequency, 
urgency, and incomplete voiding. 

e The condition affects the central gland, and compression 
of the peripheral gland causes a capsule to form. 

e Bladder outlet obstruction may occur, with bilateral 
hydronephrosis and renal failure, in patients who are 
initially asymptomatic. 


=E Other Imaging Findings 

e Ultrasound demonstrates increased volume of the pros- 
tate with elevation of the bladder base. 

* Computed tomography (CT) shows smooth enlargement 
of the prostate gland. No invasion is seen. Calcifications 
may be present. CT cannot detect cancer nodules in an 
enlarged prostate. 

e Magnetic resonance (MR) imaging shows prostatic en- 
largement. MR urography shows findings similar to those 
of IVP. MR spectroscopy and diffusion-weighted imaging 
may be useful in differentiating benign from malignant 
prostatic enlargement. 

e Transrectal ultrasound-guided biopsy of the prostate is 
the gold standard for diagnosing prostatic cancer. 


v Pearls & x Pitfalls 


x Differentiation between benign and malignant prostate 
disease is not possible by ultrasound or CT. 


Case 49 


UTERUS SAG R 


E Clinical Presentation 


A 62-year-old woman with a history of breast cancer a few years previously presents with blood-stained vaginal discharge. 
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E Imaging Findings 


Transvaginal ultrasound image of the uterus obtained in a longitudinal plane shows that 
the uterus (arrow) is retroverted and retroflexed. The endometrium (asterisk) is thick- 
ened and shows cystic changes (arrowheads). No myometrial abnormality is seen. 


UTERUS SAG R 


= Differential Diagnosis m Other Imaging Findings 

* Tamoxifen-related cystic change of the endometrium: e Ultrasound: the endometrium is thickened and shows 
Multiple small cysts with diffuse endometrial thicken- multiple small cysts. 
ing are characteristic. The endometrium is smooth and e Magnetic resonance imaging: The endometrium appears 
regular. The endometrial margin is well defined. thickened. Cysts are bright on T2-weighted images. 


¢ Endometrial cancer: Endometrial cancer can present with 
a cystic-appearing endometrium. The thickening of the 


endometrium is irregular. The margin of the endome- v Pearls & x Pitfalls 

trium may be ill defined. P EEEE TETEE TETTE DSS DOLE D DENIES OSL CRSHES TSS NOS EERE ONES OOS ETTE TTE 
e Endometrial polyp: Masslike thickening of the endome- x Because the effects of tamoxifen on the endometrium 

trium with cystic changes may be seen in an endometrial can range from hyperplasia to cancer, all patients on 

polyp. tamoxifen presenting with vaginal discharge or abnor- 


mal bleeding must be evaluated further. 


m Essential Facts 

¢ Endometrial abnormalities develop in approximately 50% 
of patients on tamoxifen. 

e These are related to the pro-estrogenic effects of 
tamoxifen. 

e Endometrial abnormalities associated with tamoxifen 
include small cysts, endometrial polyps, and endometrial 
carcinoma. 

e The prevalence of endometrial abnormalities increases 
with the duration of tamoxifen therapy. 

e Patients may present with bleeding or vaginal discharge. 


Case 50 


E Clinical Presentation 


A 62-year-old man with immunocompromise and backache. 
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E Imaging Findings 


= Differential Diagnosis 

° Psoas abscess: A fluid-attenuation collection in the psoas 
muscle with enhancing margins is characteristic. 

e Psoas hematoma: Bleeding into the psoas muscle appears 
as a high-attenuation collection when it is acute and 
more as a fluid-attenuation collection with the passage of 
time. However, marginal enhancement is not expected. 

e Neoplasm in the psoas muscle: Primary and secondary 
neoplasms can develop in the psoas muscle. Enhance- 
ment is variable. 


m Essential Facts 

* A poas abscess is an infected collection in one or both 
psoas muscles. 

* It may be secondary to spread from adjacent infection 
of the spine or urinary tract, or it may arise as a primary 
infection of the psoas. 

e Primary psoas abscess is often seen in immunocompro- 
mised individuals. 

¢ The most common offending organisms are Staphylo- 
coccus aureus and Escherichia coli. In areas of endemic 
ity, Mycobacterium tuberculosis is most commonly the 
offending organism. 

e Psoas abscess spreads within the fascial sheath surround- 
ing the psoas muscle. This is responsible for the atypical 
presentations described subsequently. 

e Most patients with psoas abscess present with backache 
and fever. However, psoas abscesses have been known to 
present as a mass in the groin. 


RadCases Genitourinary Imaging 


Contrast-enhanced computed tomography image at the level of the middle 
abdomen shows that the right psoas muscle (arrow) is enlarged and has a fluid 
collection (asterisk) with enhancing margins. Marginal irregularity of the adjacent 
vertebral body is present. It may be due to osteophyte formation, but bone 
destruction must be considered. 


m Other Imaging Findings 

e Plain radiographs of the abdomen: Swelling of the psoas 
may be seen. The psoas outline on the affected side is 
often obliterated. Usually, there is scoliosis with contra- 
lateral convexity. Disk space destruction with erosive 
changes in the adjacent vertebral body margins provides 
a clue to involvement of the spine. 

Ultrasound: The affected psoas muscle is enlarged and 
may be hypoechoic because of edema. The characteristic 
feature is a complex fluid collection in the affected psoas. 
Doppler shows vascularity at the margin with absence of 
flow in the center. 

Magnetic resonance imaging: T1-weighted images show 
the fluid in the abscess to be hypo- or isointense to the 
muscle. It is hyperintense on T2-weighted images. Areas 
of less hyperintense edema are seen in the psoas muscle 
surrounding the abscess. Enhancement is seen after 
intravenous contrast. Signs of infection of the interverte- 
bral disk and adjacent vertebral bodies may be present. 
Radionuclide scanning: Indium-labeled leukocyte or 
gallium 67 scans show an accumulation of radioactivity 
in the abscess and may show areas of involvement in the 
spine. 


v Pearls & x Pitfalls 


x In all cases of psoas abscess, all images should be care- 
fully evaluated for involvement of the spine. 


Case courtesy of Rajeev Suri, MD. 
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Case 51 


TRY RT ADN 5- | 


E Clinical Presentation 


A 42-year-old woman with increasing abdominal girth. 
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E Imaging Findings 


of the mass (arrowheads). 


= Differential Diagnosis 

e Malignant cystic ovarian neoplasm: A thick-walled cystic 
mass with papillary projections arising from the wall is 
characteristic. 

e Benign ovarian neoplasm: Benign ovarian neoplasms can 
be large. However, thick walls and papillary projections go 
against this diagnosis. 

e Endometrioma: Endometrioma is cystic and has thick 
walls. However, the contents often show low-grade 
uniform echoes. Papillary projections > 3 mm extend- 
ing from the walls of an endometrioma should raise the 
question of malignancy. 


E Essential Facts 

e Ovarian cancer is the 5th leading cause of cancer death 
among women. 

e Eighty percent of cases occur in women older than 
50 years. 

e Most ovarian cancers are of ovarian epithelial origin. 
Serous cystadenocarcinomas are the most common, 
followed by mucinous cystadenocarcinomas. 

e Risk factors include nulliparity, family history of ovarian 
cancer, and past history of breast and early colorectal 
cancer. 

e Multiparity, breastfeeding, and oral contraceptive use 
appear to have a protective effect. 

e Spread can occur locally into the uterus, fallopian tubes, 
and adjacent colon; transcoelomically to the peritoneal 
recesses, including the surfaces of solid abdominal organs; 
through the lymphatics to the pelvic and retroperitoneal 
lymph nodes; and hematogenously to the liver, lungs, 
adrenals, and other organs. 


RadCases Genitourinary Imaging 


Transvaginal ultrasound images show a complex cystic mass (asterisk) in the right adnexa. The cyst has a thick 
wall (arrow). Although there are no septa, papillary projections are seen extending into the lumen from the wall 


e Ovarian cancers are often clinically silent until symptoms 
result from spread. Less commonly, they may be found 
because of their mass effect. 

e Levels of the tumor marker cancer antigen 125 are often 
elevated. 


E Other Imaging Findings 

e Plain radiographs of the abdomen: A large ovarian 
neoplasm can be seen as an abdominal mass arising from 
the pelvis and displacing the bowel. Malignancy cannot be 
predicted. 

e Computed tomography (CT): A large complex cystic lesion 
with soft-tissue enhancement in the wall and septa is 
characteristic. Disease spread may be obvious. Involved 
lymph nodes and liver lesions may be calcified in patients 
with mucinous cystadenocarcinomas. False-negative 
results may occur in patients with small neoplasms and 
small lesions of peritoneal spread. 

e Magnetic resonance imaging: Morphology resembles that 
on CT. The contents of the cyst are of low signal intensity 
on T1-weighted images and high signal intensity on 
T2-weighted images. 


v Pearls & x Pitfalls 


v Papillary projections from the wall of a cystic neoplasm 
should raise suspicion for malignancy. 
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Case 52 


A 41-year-old man with leukemia presents with the sudden onset of right flank pain. Stone protocol computed 
tomography was performed. 
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E Imaging Findings 


RadCases Genitourinary Imaging 


(A) Noncontrast computed tomography (CT) image at the level of the adrenal gland shows a high-attenuation mass (asterisk) in the right 
adrenal gland. (B) Noncontrast CT at a level lower than that in Figure A shows stranding (arrowhead) in the soft tissues surrounding the 
right adrenal mass. (C) Noncontrast CT 6 months later at the same level as that in Figure A shows resolution of the right adrenal mass 


(arrowhead). 


= Differential Diagnosis 

e Adrenal hemorrhage: A high-attenuation collection with 
stranding in the surrounding tissues and resolution in 
subsequent scans is characteristic. 

e Leukemic deposits in the adrenal: Adrenal abnormalities 
in patients with leukemia can be due to leukemic 
deposits. Generally, they are of soft-tissue attenuation. 

e Adrenal cancer: Large adrenal masses should raise the 
possibility of primary adrenal cancer. However, the mass 
is generally heterogeneous in attenuation and does not 
infiltrate into tissue planes. 


m Essential Facts 

e Nontraumatic adrenal hemorrhage occurs in patients 
with a bleeding diathesis, intense surgical or disease 
stress, or an underlying adrenal mass. 

e It presents with the sudden onset of worsening pain. 
Signs of acute blood loss may be present. 

e If it is bilateral, signs of acute adrenal insufficiency may 
be present. 

* On CT, acute hemorrhage appears as a high-attenuation 
mass in the adrenal gland. When large, it may obliterate 
the adrenal gland. In the subacute stage, the attenuation 
is more heterogeneous. In the chronic stage, the mass 
may appear entirely cystic. 

e With the passage of time, blood is resorbed and the 
hematoma becomes smaller and cystic. Curvilinear 
calcifications may develop. 


m Other Imaging Findings 

e Plain radiographs of the abdomen: loss of the ipsilateral 
psoas shadow is seen but is nonspecific. 

e Intravenous pyelogram: the ipsilateral kidney may be 
displaced inferiorly. 

e Ultrasound: A small hemorrhage may not be visible. 
When large, an adrenal hemorrhage appears as a 
complex solid mass that is hyperechoic initially but 
develops hypoechoic and cystic areas. No vascularity is 
seen in the mass. 

e Magnetic resonance imaging: Morphology resembles that 
on CT. Attenuation is high on T1-weighted images in the 
acute phase and decreases with time. On T2-weighted 
images in the acute phase, the attenuation is low and 
increases with time. 


v Pearls & x Pitfalls 

v Imaging must be repeated in a few weeks’ time in all 
patients with nontraumatic adrenal hemorrhage to rule 
out an underlying neoplasm. 
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Case 53 


E Clinical Presentation 


A 46-year-old man with vague backache. 
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m= Imaging Findings 


= Differential Diagnosis 


Retroperitoneal fibrosis (RPF): Medium-attenuation 
retroperitoneal soft tissue with smooth margins that is 
anterior and lateral to the aorta and IVC, and obstructs 
and displaces the ureters medially is characteristic. 
Retroperitoneal lymphadenopathy: Like RPF, large, conflu- 
ent retroperitoneal lymphadenopathy produces retroper- 
itoneal soft tissue. The margins are generally lobulated. 
However, after treatment, they may become smooth. 
Ureteric obstruction may occur. The ureters are displaced 
laterally. 

Retroperitoneal hemorrhage: Spontaneous retroperitoneal 
hemorrhage can produce the appearance of soft tissue 

in the retroperitoneum. However, in the acute phase, 

the hemorrhage is of high attenuation, and the patient is 
acutely symptomatic. 


E Essential Facts 


RPF is a condition in which fibrotic tissue develops in the 
retroperitoneum and encases the retroperitoneal vessels, 
lymphatics, and viscera. 

RPF may be primary or secondary. 

e Primary RPF is considered an autoimmune disease. It 
can be multifocal, with mediastinal, biliary, thyroid, and 
orbital involvement. 

e Secondary RPF may be drug-induced or associated with 
hemorrhage, lymphoma, or aneurysm. 

RPF occurs more commonly in men, with a peak in those 

40 to 60 years of age. 

The fibrotic plaque starts at the aortic bifurcation and 

extends upward. 

RPF presents with constitutional symptoms and vague 

flank pain. 


RadCases Genitourinary Imaging 


Contrast-enhanced computed tomography (CT) image at the level of the middle 
abdomen shows a retroperitoneal soft-tissue mass (asterisk) surrounding the bifurca- 
tion of the aorta and the inferior vena cava (IVC). The margins are smooth, and the 
mass does not extend behind the vessels. The ureters (arrowheads) are intimately 
related to the mass. 


e Involvement of the ureters results in renal failure. 

e On CT, the RPF plaque is seen as a retroperitoneal mass 
of soft-tissue attenuation. Contrast enhancement of the 
plaque is seen in the presence of active inflammation. 


= Imaging Findings 


e Plain radiographs of the abdomen: no abnormality is 
expected. 

° Intravenous pyelogram (IVP): In the presence of renal 

insufficiency, no excretion is seen. In the early stages, 

bilateral hydronephrosis and hydroureter are due to 

obstruction at L4-L5 level resulting from extrinsic 

compression. There is medial deviation of the middle 

ureters bilaterally. 

Ultrasound: RPF plaque is homogeneous and hypoechoic. 

Bilateral hydronephrosis may be seen. 

Magnetic resonance imaging: Morphology resembles 

that on CT. The mass is homogeneous and isointense 

to muscle on T1-weighted images. In the presence of 

acute inflammation, the mass is heterogeneous and 

hyperintense on T2-weighted images and enhances after 

intravenous contrast. In long-standing cases, the RPF 

plaque loses its signal on T2-weighted images. 


v Pearls & x Pitfalls 


v Medial deviation of the ureters on IVP can also occur in 
young males with large muscles. 
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E Clinical Presentation 


A 58-year-old man who has diabetes presents with fever and backache. 
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E Imaging Findings 


¢ Emphysematous pyelonephritis: Air in the renal 
parenchyma and collecting system is characteristic. The 
history of diabetes supports the diagnosis. 

* Renal abscess: Air may be seen in an abscess. However, 
the air is expected to be in a collection rather than in the 
renal parenchyma. 

e Air in the urinary tract after instrumentation: Instru- 
mentation of the urinary tract can introduce air into the 
urinary tract. This can ascend into the ureters or pelves. 
However, it does not enter the renal parenchyma. 


E Essential Facts 

¢ Emphysematous pyelonephritis is an acute necrotizing 
infection of the kidneys. 

e Almost all patients with this condition have diabetes. 

e Gram-negative bacteria are the most common offending 
organisms. Although gas is present in the tissues, 
Clostridium welchii, the organism classically implicated 
in gas gangrene, is only rarely involved. 

e Gas production is due to tissue ischemia related to 
diabetic vasculopathy. 

e It is more common in women. 

e Patients with emphysematous pyelonephritis are 
extremely ill and septic. Diabetic ketoacidosis may be the 
presenting feature. 

e CT shows streaks of gas radiating from sinus along the 
pyramids. Gas may be seen under the capsule and in the 
renal pelvis, retroperitoneum, and renal vein. 

e Mortality is high, particularly in patients with streaky 
parenchymal gas and little or no fluid. 

e The treatment of fulminating emphysematous pyelone- 
phritis is nephrectomy. 


RadCases Genitourinary Imaging 


Noncontrast computed tomography (CT) image at the level of the kidneys shows that the 
left kidney (asterisk) is small, with a large amount of air in the renal parenchyma and under 
the capsule (arrow). Left perinephric stranding is present (arrowheads). Minimal stranding 
and fluid are also seen around the right kidney. 


E Imaging Findings 

e Plain radiographs of the abdomen: Gas in the affected 
kidney is well seen. However, it may be subtle and 
mistaken for mottled gas in the colon, depending on the 
amount. 

e Intravenous pyelogram: the affected kidney shows no 
excretion. 

e Ultrasound: Air in the tissues is echogenic with “dirty” 
distal acoustic shadowing. With a large amount of air, the 
kidney may be entirely obscured. 

e Magnetic resonance imaging: Gas in the tissue has no 
signal. Therefore, the appearance may be very subtle. 


v Pearls & x Pitfalls 


v The prognosis is less grave if gas is seen only in the 
collecting system, not in the parenchyma. 
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Case 55 


E Clinical Presentation 


A 56-year-old man with uncontrollable hypertension. 
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= Imaging Findings 


= Differential Diagnosis 

* Atherosclerotic renal artery stenosis (RAS): The 
presence of atherosclerotic disease elsewhere is 
characteristic. Typically, the location of a stenosis due to 
atherosclerosis is at the origin of the renal artery. A 
location close to the middle of the vessel, as in this case, 
is less typical but can happen. 

* RAS due to fibromuscular hyperplasia: Although rare, 
fibromuscular hyperplasia is the second most common 
cause of RAS. The stenosis is usually central, usually not 
at the origin, and beading of the renal arteries is 
expected. 

° Renal artery narrowing due to chronic renal artery 
dissection: Isolated renal artery dissection without aortic 
dissection is mostly due to trauma or instrumentation. In 
the absence of such a history, this diagnosis is less likely. 


m Essential Facts 

e RAS is narrowing of the renal artery. 

e Atherosclerosis and fibromuscular hyperplasia are the 
most common causes, followed by miscellaneous condi- 
tions like dissection, vasculitis, and neurofibromatosis. 

e RAS results in severe, uncontrollable, early- or late-onset 
hypertension. 

e Hypertension is mediated by activation of the renin- 
angiotensin system due to renal ischemia. 

e Not all RAS is hemodynamically significant. Hemody- 
namic significance is indicated by the following: stenosis 
> 70%, poststenotic dilatation, decrease in renal size, 
pressure gradient > 40 mm Hg, and elevated renin levels 
in the ipsilateral renal vein. 

e The treatment is angioplasty, stenting, or surgical repair. 

e Even after correction of hemodynamically significant 
RAS, 15 to 20% of patients remain symptomatic. 


RadCases Genitourinary Imaging 


Oblique maximum intensity projection image of a contrast-enhanced magnetic resonance 
angiogram shows the outline of the aorta to be irregular (arrow). There is discontinuity 
indicating severe focal narrowing (arrowhead) of the right renal artery ~1 cm from its 
origin. Enhancement of the kidneys is normal. 


= Other Imaging Findings 

e Plain radiographs of the abdomen: a unilateral small, 
smooth kidney may be visible. 

Intravenous pyelogram: Sensitivity is poor. A rapid- 
sequence study is necessary, and RAS is suggested by 
the following: unilateral small, smooth kidney; delayed 
caliceal appearance of contrast; delayed hyperconcentra- 
tion of caliceal contrast; and ipsilateral ureteric notching 
due to collaterals. 

Ultrasound: Gray scale ultrasound may be normal or 
show unilateral smooth renal atrophy with no collect- 
ing system atrophy. Doppler ultrasound shows elevation 
of the peak systolic velocity to > 200 cm/s, ratio of peak 
renal artery velocity to peak aortic velocity of > 3.5, or 
dampening of the intrarenal waveform to tardus parvus 
with a decrease in the resistive index to < 0.56. 
Computed tomography (CT): Noncontrast CT may show 
unilateral smooth renal atrophy. On intravenous contrast- 
enhanced CT, RAS is suggested by a prolonged cortico- 
medullary phase on the affected side in the absence of 
ureteric obstruction. However, CT angiography is 
necessary to demonstrate the stenosis. 

Conventional angiography is the gold standard because 
it not only demonstrates the stenosis but also allows 
measurement of the gradient across the stenosis to 
determine its hemodynamic significance. 
Angiotensin-converting enzyme inhibitor renography 
shows decreased function on the affected side. 


v Pearls & x Pitfalls 


v If multiple renal arteries are present, all of them must 
be carefully assessed for RAS. 


Case 56 


E Clinical Presentation 


A 63-year-old woman with flank pain for 2 days. There is no history of trauma. 
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E Imaging Findings 


A B 


(A) Precontrast computed tomography (CT) image of the abdomen in the region of the kidneys shows a high-attenuation collection 
(arrow) at the lateral aspect of the left kidney. The attenuation of the collection is suggestive of blood. Significant perinephric strand- 
ing is seen (arrowhead). (B) Precontrast CT image of the abdomen in the region of the kidneys at a level lower than that in Figure A 
again shows the high-attenuation collection (arrow). However, there is a small focal lesion in the renal parenchyma at this level 
(arrowhead). (C) Contrast-enhanced CT image of the abdomen at a level comparable to that in Figure B obtained 6 weeks later shows 
marked enhancement of the focal lesion seen in Figure B (arrowhead). No fat is seen. The previously seen collection appears to have 


more fluid attenuation and is smaller (arrow). 


= Differential Diagnosis 

¢ Acute subcapsular hematoma from rupture of a renal 
cell carcinoma: Spontaneous subcapsular or perinephric 
hemorrhage in the absence of trauma should always raise 
the suspicion of a renal mass. If necessary, a contrast- 
enhanced examination should be performed as soon as 
possible. An enhancing renal mass without fat is highly 
suggestive. 

* Acute subcapsular hematoma from rupture of an 
angiomyolipoma: This is the most common cause of 
spontaneous subcapsular or renal hemorrhage. Fat in the 
mass would suggest the diagnosis. Although lipid-poor 
angiomyolipoma is known to occur, it is indistinguishable 
from renal cell carcinoma on CT. 

* Acute subcapsular hematoma from rupture of a simple 
cyst: A simple cyst can rupture or bleed into its lumen. 
Such a cyst is usually large and tends to involute on 
subsequent studies. 


E Essential Facts 

* A subcapsular hematoma is a collection of blood between 
the renal parenchyma and the surrounding capsule. 

e Subcapsular bleeding is most likely related to trauma, 
whether accidental or iatrogenic, as with lithotripsy. It 
may occur spontaneously in patients with underlying 
coagulopathy or a vascular mass lesion like an angiomyo- 
lipoma at the renal surface. 

e In the acute phase, depending on the amount of blood, a 
thin collection spreading under the capsule or a biconvex 
collection may form. With time, the blood disintegrates 
into its products and is absorbed. Sometimes, it may not 
be absorbed. The subacute or chronic collection increases 
in size and exerts pressure that deforms the parenchyma. 


e Stranding is often seen in the perinephric region in the 
acute phase but disappears with time. 

e The Page kidney phenomenon is the development of 
hypertension when a mass or collection exerts pressure 
on the renal parenchyma. 


Æ Other Imaging Findings 

e Plain radiographs of the abdomen: if large, a unilateral 
renal mass may be seen. 

Intravenous pyelogram: In the acute phases, the kidney 
may function poorly. However, a subacute or chronic 
subcapsular hematoma may be seen only because of its 
mass effect on the renal outline. 

Sonography: In the acute phase, a subcapsular hematoma 
is hyperechoic to the renal parenchyma. With time, it 
becomes isoechoic; then, fluid contents and a lattice-like 
network of fibrin develop that are typical of resolving 
hematomas elsewhere. Renal parenchymal deformity is 
well shown. 

Magnetic resonance imaging: Morphologic findings 
resemble those seen on CT. Because of the presence of 
blood products, the signal intensity varies according 

to the age of the hematoma. High signal intensity on 
T1-weighted images and loss of signal on T2-weighted 
images are characteristic. 


v Pearls & x Pitfalls 

v Inthe absence of trauma, a subcapsular hematoma 
must raise suspicion and prompt a search for a renal 
neoplasm. 


Case 57 


E Clinical Presentation 


A 39-year-old woman who underwent computed tomography for vague abdominal symptoms. 
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= Imaging Findings 


= Differential Diagnosis 

¢ Angiomyolipoma: With very few exceptions, a fat- 
containing lesion in the renal parenchyma is an 
angiomyolipoma. Vascularity and soft tissue within the 
tumor are an inherent part of the neoplasm. 

* Fat-containing renal cell carcinoma: Renal cell carcinoma 
may incorporate fat by various mechanisms. However, 
this is extremely rare. Other than in a few recent case 
reports, almost all fat-containing renal cell carcinomas 
also show calcifications. 

e Retroperitoneal liposarcoma: This is a differential 
diagnostic consideration only if the fatty lesion is located 
on the surface of the kidney. Retroperitoneal liposarcoma 
does not occur within the renal parenchyma. 


m Essential Facts 

e Angiomyolipoma is the most common benign mesenchy- 
mal neoplasm of the kidney. 

It is composed of fat, smooth muscle, and vascular 
elements. These may occur in varying proportions. An 
angiomyolipoma may contain very little or no fat, in 
which case it is called a lipid-poor angiomyolipoma. 
Most angiomyolipomata are sporadic. Twenty percent 
are associated with tuberous sclerosis, and rarely with 
neurofibromatosis and von Hippel-Lindau syndrome. 
When associated with tuberous sclerosis, they are large, 
bilateral, and multiple. In such cases, hepatic angiomyoli- 
pomata may also be present. Sporadic angiomyolipomata 
are usually solitary and small. 

Small lesions are asymptomatic. 

Lesions > 4 cm show symptoms due to acute hemor- 
rhage. Hemorrhage can be large. Hemorrhage occurs 
because the walls of the vessels in an angiomyolipoma 
leak and are prone to the development of aneurysms. 
Hemorrhage is more common during pregnancy. 

Small angiomyolipomata do not require any follow-up 

or treatment. Angiomyolipomata that are > 4 cm in 
diameter, have already bled, or are detected in women 
considering pregnancy should be treated. Treatment is 
with arterial embolization or tumor resection. 
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Contrast-enhanced computed tomography (CT) image at the level the kidneys shows a 
2.5-cm-diameter focal lesion (arrow) with attenuation similar to that of the subcutaneous 
fat (asterisk). The lesion extends from the renal sinus to the renal capsule. A vessel (arrow- 
head) is seen coursing in the mass. No calcifications are noted. 


Æ Other Imaging Findings 
e Plain radiographs of the abdomen: A large angiomyoli- 
poma may appear as an area of decreased density on the 
affected side. However, the findings are extremely subtle. 
e Intravenous (IV) pyelogram: The neoplasm becomes 
more conspicuous because of the presence of IV contrast 
within the kidney. The low density of the mass may be 
discernible. The findings are subtle, and differentiation 
from other renal masses is often not possible. 
Ultrasound: A uniformly hyperechoic mass is seen in the 
renal parenchyma. Some renal cell carcinomas can also 
be hyperechoic. Therefore, confirmation with CT is often 
necessary. 
Magnetic resonance imaging: Macroscopic fat within 
the lesion is bright on non-fat-saturated T1- and 
T2-weighted images. On opposed-phase images, an india 
ink chemical shift artifact develops at the margin of the 
classic fat-containing neoplasm while its high signal in 
the areas of macroscopic fat is maintained. This 
finding is characteristic. Although signal loss is also seen 
on fat-saturated images, this is less helpful in patients 
with small neoplasms because signal loss may be subtle 
owing to volume averaging. As opposed to a classic 
angiomyolipoma, a lipid-poor adenoma shows some 
signal loss throughout the mass. 
Angiography: Angiomyolipoma may be impossible to 
differentiate from renal cell carcinoma on angiography. 
Large aneurysmal vessels or venous lakes are seen. 


v Pearls & x Pitfalls 

v The size of an angiomyolipoma is an important 
criterion for deciding the need for treatment because 
lesions > 4 cm in diameter are more prone to bleed. 


Case 58 


LT KIDNEY SAG 


E Clinical Presentation 


A 58-year-old man who underwent upper abdominal ultrasound for vague abdominal pain. 
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= Imaging Findings 
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(A) Ultrasound image of the left kidney shows multiple fluid-filled structures (arrowheads) 
in the renal sinus surrounding the renal pelvis (asterisk), which is mildly prominent. The 
cystic structures do not appear to communicate with the renal pelvis or one another. 
(B) Computed tomography (CT) image at the level of the kidneys in the same patient ob- 
tained in the excretory phase shows the opacified renal pelvis (black asterisk) to be normal 
in caliber. It is surrounded by unopacified fluid-containing cystic structures (arrowheads) 


that correspond to those seen on the ultrasound image in Figure A. 


= Differential Diagnosis 

e Parapelvic cysts: Multiple noncommunicating cystic 
appearing masses, some with branching in the renal 
sinus, are highly suggestive of parapelvic cysts. 

° Bilateral hydronephrosis: Fluid-filled structures in the 
renal sinus always raise the question of hydronephrosis. 
It may not be possible to differentiate between 
parapelvic cysts and hydronephrosis; however, 
branching and communication with the collecting system 
favor hydronephrosis. 

e Multiloculate cystic nephroma: This is a benign cystic 
neoplasm of the kidney with a propensity to extend into 
the renal pelvis. The sonographic appearance consists of 
a septate mass with extension into the renal pelvis rather 
than the renal sinus. 


m Essential Facts 

e A parapelvic cyst is a simple cyst occupying the renal 
sinus. 

e It occurs mostly during the 5th to 6th decades and is 
more common in men. 

e Parapelvic cysts may be unilateral or bilateral, and single 
or multiple. 

e Usually, there are no symptoms. Rarely, some pain may 
be present. 

e Overall, there is no clinical significance except that these 
lesions mimic hydronephrosis on ultrasound and 
noncontrast CT, and renal sinus lipomatosis on 
intravenous pyelogram (IVP). 


Æ Other Imaging Findings 

e Plain radiographs of the abdomen: Usually normal. 
Rarely, curvilinear calcification may be seen in the 
cyst wall. 


e IVP: Stretching of the opacified collecting system is seen 
on the affected side. In the nephrotomographic images, 
no fat is seen in the renal sinus. This differentiates a 
parapelvic cyst from renal sinus lipomatosis. 

Ultrasound: Parapelvic cysts appear as fluid-containing 
structures in the renal sinus. These may be round, 
flattened, and even apparently branching. No communi- 
cation can be seen between the branches. However, the 
findings may be subtle, and differentiation from 
hydronephrosis impossible. 

CT: Noncontrast CT shows a parapelvic cyst as a fluid- 
filled structure in the renal sinus that may be branching 
and indistinguishable from hydronephrosis. After IV con- 
trast, the excretory phase shows an opacified, stretched 
collecting system with its branches interspersed between 
the cysts. 

Magnetic resonance (MR) imaging: Morphologically, the 
appearance is similar to that seen on CT. The cyst fluid is 
hypointense on T1-weighted images and hyperintense on 
T2-weighted images. MR urography with IV contrast is 
necessary to rule out hydronephrosis. 


v Pearls & x Pitfalls 

v Apparent mild unilateral or bilateral dilatation of the 
renal pelvis and calices without hydroureter or the 
demonstration of an obstructing lesion on ultrasound, 
noncontrast CT, or MR imaging is more likely to 
represent a parapelvic cyst than true hydronephrosis. 


Case 59 


E Clinical Presentation 


A 48-year-old man with atrial fibrillation presents with the sudden onset of bilateral flank pain. 


RadCases.thieme.com 


118 


RadCases Genitourinary Imaging 


E Imaging Findings 


(A) Venous phase contrast-enhanced computed tomography (CT) 
image at the level of the spleen shows multiple wedge-shaped 
nonperfused areas (asterisks) in the spleen. (B) Contrast-enhanced 
CT image at the level of the kidneys in the nephrographic phase 
shows wedge-shaped perfusion defects (asterisks) in the right 
kidney. There is a complete absence of perfusion in these areas. 
Some perinephric fat stranding (arrowheads) is present. Perfu- 


Embolic lobar renal infarcts: Wedge-shaped areas of 
absent perfusion are characteristic. Multiple infarcts in 
the kidney and an infarct in the spleen are characteris- 
tic of embolic infarction, which in this patient is from a 
thrombus in the dilated left atrium (not shown) due to 
atrial fibrillation. 


e Acute pyelonephritis: Wedge-shaped perfusion defects 


are also seen in acute pyelonephritis. There is never a 
complete absence of perfusion in these areas, and the 
ischemia is relative. Involvement of other organs is not 
expected. 

Multiple simple renal cysts: Although they present as 
areas of decreased attenuation in comparison with the 
rest of the perfused kidney, parenchymal cysts are round, 
and attenuation of the contents is close to that of water. 


E Essential Facts 


Renal infarcts, or areas of renal cell death, are due to 
interruption of the blood supply. 

Renal infarcts may be global or lobar. 

Global infarction affects the whole kidney. It is caused 

by blockage of the single main renal artery, which is 
most likely due to thrombosis or dissection resulting 
from trauma or extension of an aortic dissection into the 
artery. In the acute phase, there is a complete absence of 
blood flow in the kidney. After a few weeks, some cortical 
enhancement may be seen that is due to the capsular 
blood supply, which is from the artery supplying the 
ureter and adrenal gland. This finding is called the 
“cortical rim” sign. With time, the kidney shows smooth 
atrophy. 

Multiple lobar infarcts may be caused by thrombosis 

of branch vessels of the renal artery; however, they are 
more likely to be due to multiple emboli. The source 

of the emboli can be an intracardiac thrombus, as in 
patients with atrial fibrillation, a valve replacement, or 
myocardial infarction. Emboli can also result from inter- 
ventional radiology procedures proximal to the origins of 
the renal arteries. Lobar infarcts appear as wedge-shaped 
areas of complete loss of perfusion. Some swelling may 


B sion in the left kidney is normal. 


be seen in the early stages due to edema. Involvement of 
other organs, if present, provides further support for an 
embolic cause of infarction. In the long term, these areas 
show atrophy. Classically, the scars produced by infarcts 
are not opposite the calices. Therefore, the Hodson line 
is preserved. Calcification of chronic infarcts has been 
described. 

e The clinical presentation is with severe flank pain and 
sometimes hematuria. 


m Other Imaging Findings 


e Plain radiographs of the abdomen: no abnormality is 
expected. 
e Intravenous (IV) pyelogram: With global infarction, the 
infarcted kidney on the affected side is not visualized. 
In lobar infarction, perfusion defects may be seen in the 
nephrotomographic phase. In the chronic phase, scarring 
is noted, with the scars lying between rather than 
opposite the calices. This differentiates the scarring of 
renal infarcts from the scarring of reflux nephropathy. 
Ultrasound: In the acute phases, the infarcted portions 
of the kidney are hypoechoic and edematous. Doppler 
and power flow imaging shows absence of blood flow. 
In the chronic phases, a small, atrophic kidney and renal 
scarring may be seen with global and lobar infarction, 
respectively. 
Magnetic resonance imaging: In the acute phase, because 
of edema, the infarcted areas may appear somewhat 
hyperintense on T2-weighted images, but no other 
abnormality is expected. IV contrast is necessary to show 
areas of absent perfusion resembling those seen on CT. 


v Pearls & x Pitfalls 


v Whenever a lobar renal infarct has been identified, a 
search should be made for other infarcts in the same 
and in the contralateral kidney, and also for other 
embolic infarcts in the spleen. 

v In patients with an embolic infarct, a search for an 
embolic source is essential to prevent recurrence. 


Case 60 


RIGHT ADNEXA 


A 32-year-old woman with a palpable pelvic mass. 


TRANSVAGINAL— 
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= Imaging Findings 


RIGHT ADNEXA 


e Pelvic kidney: A “mass” with central echoes surrounded 
by a thick hypoechoic mantle is the characteristic 
appearance of a pelvic kidney. The well-organized radial 
vessels in the hypoechoic mantle also strongly suggest 
that the “mass” is a pelvic kidney rather than an adnexal 
neoplasm. 

Ovarian dermoid cyst: A sebaceous plug composed of 

fat and sebum in an ovarian dermoid also appears as an 
echogenic area within a hypoechoic mass in the adnexa. 
The mass does not show the layered architecture of the 
kidney. Acoustic shadowing is expected distal to the 
sebaceous plug. No organized vessels are seen in the 
hypoechoic area of the cyst. 

Pelvic loop of bowel with pseudo-kidney appearance: 

A central hyperechoic area with a targetlike organiza- 
tion surrounded by a hypoechoic rim is also seen with 
loops of bowel. Because of their sausage shape, they 
may appear reniform (pseudo-kidney appearance). The 
hypoechoic mantle is usually thin and does not show the 
organized vascularity of the kidney. In a real-time study, 
motility is helpful in identifying its true nature. 


E Essential Facts 

e The pelvis is the most common site of an ectopic kidney. 
A pelvic kidney may be located anywhere in the pelvis. 
Usually, it is seen in the upper portion of the pelvis; how- 
ever, a location low in the pelvis behind the uterus is not 
uncommon. 

e Pelvic kidney occurs because of a failure of ascent of the 
kidney. 

e By anatomic necessity, when a kidney is ectopic, its blood 
supply is through aberrant renal arteries. 

e Generally, the pelvic kidney is normal. However, obstruc- 
tion due to kinking by the aberrant vessels may occur. 

e In most cases, a pelvic kidney is discovered incidentally 
during renal ultrasound when the affected kidney is not 
found in its normal position. However, less commonly, it 
may be discovered as a pelvic mass during an abdominal 
or pelvic examination. 
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(A) Transvaginal ultrasound image of the pelvis shows a 9.7 x 

6.1-cm mass with a central hyperechoic area (black asterisks) 

surrounded by ahypoechoicrim (arrowheads). (B) Transvaginal 

ultrasound image of the pelvis with power flow shows a well- 

organized radial vascular pattern (arrowheads) in parts of the 
B hypoechoic portion of the mass shown in Figure A. 


e Ultrasound: The renal fossa on the affected side is empty. 
The kidney can be seen in the pelvis by transabdominal 
or transvaginal ultrasound. The normal morphology of 
the kidney is retained, although it may be somewhat 
deformed. Hydronephrosis may be seen. Doppler or 
power flow imaging shows the characteristic radial 
vascular pattern. 


Æ Other Imaging Findings 

e Plain radiographs of the abdomen: The renal shadow may 
be absent from its normal location. A mass in the pelvis 
may be discernible. The accuracy rate of this examination 
is low. 

e Intravenous pyelogram: The kidney is not visualized in 
its normal location. Because of overlap with the pelvic 
bones, it is easy to overlook even a normal-appearing 
pelvic kidney. A pelvic kidney may be nonvisualized if it 
is hydronephrotic and not functioning. 

e Computed tomography (CT): Noncontrast CT shows 
absence of the kidney in the renal fossa. The kidney is 
seen in the pelvis with a recognizable renal morphology. 
Contrast-enhanced study shows enhancement of the 
kidney through the corticomedullary, nephrographic, and 
excretory phases. 

e Magnetic resonance imaging: the findings are identical to 
those of CT. 


v Pearls & x Pitfalls 

v When there is no history of previous nephrectomy, the 
absence of a kidney from its normal location should 
always lead to a search for an ectopic kidney before the 
kidney is considered absent. 

v Pelvic kidney should be kept in the differential 
diagnosis of an adnexal mass with morphology that is 
uncharacteristic of the common adnexal masses. 
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PRE DYNAMIC SAGITTAL B 


F POST DYNAMIC SAG 


E Clinical Presentation 


A 36-year-old woman with a palpable lower abdominal mass. 
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m Imaging Findings 


RadCases Genitourinary Imaging 


(A) Sagittal midline fat-saturated T2-weighted image of the pelvis shows a large mass of fluid signal intensity (arrow) above a normal 
urinary bladder (black asterisk) and normal uterus (white asterisk). There are no septa, and the wall is thin. No soft-tissue projections are 
seen arising from the wall. (B) Sagittal midline fat-saturated precontrast T1-weighted image of the pelvis and lower abdomen at the 
same level as in Figure A shows the same mass (arrow). The contents have a low signal similar to that of the urine in the urinary bladder 
(asterisk). (C) Sagittal midline fat-saturated postcontrast T1-weighted image of the pelvis and lower abdomen at the same level as in 
Figure B shows that the cystic mass (arrow) has a regular, mildly enhancing wall (arrowheads). No enhancing soft-tissue masses or septa 


are present. Excreted contrast is seen in the urinary balder (asterisk). 


= Differential Diagnosis 

e Ovarian cyst with no imaging signs of malignancy: The 
abnormality is clearly fluid filled. Its location in the vicinity 
of the uterus is suggestive of ovarian origin. There are no 
features favoring malignancy. Therefore it is most likely a 
benign ovarian cystic neoplasm, of which benign serous 
cystadenoma is the most common type. Rarely, physiologic 
follicles can reach a large size of up to 10 cm. Because of its 
large size, laparoscopy or surgery is indicated. 

Large bladder diverticulum: A fluid-filled cystic structure 
adjacent to the urinary bladder raises the possibility of a 
large bladder diverticulum. The communication may or 
may not be seen. However, bladder diverticula are usually 
multiple, and the bladder wall is thickened. Review of the 
axial images should help further. 

Mesenteric cyst: This is a rare abnormality. It appears as a 
unilocular cystic mass in the mesentery or mesocolon. Rare- 
ly, it may be pedunculated and appear lower than expected. 


E Essential Facts 

e Ovarian cysts are common in women of reproductive age. 

e Physiologic or functional cysts are the most common cystic 
ovarian lesions. Typically, they are small but rarely can 
reach up to 10 cm in size. If functional cysts are < 6 cm in 
diameter, they are expected to resolve within two men- 
strual cycles. If they are > 6 cm, spontaneous resolution 
is less common. Because ovarian neoplasms become more 
likely with increasing size of the cyst, patients with ovarian 
cysts > 6 cm undergo laparoscopy or surgery. 

e Cystic ovarian neoplasms are the most common cause of a 
large cystic ovarian mass. Seventy-five percent are benign. 
After benign teratoma, serous cystadenoma is the most 
common benign ovarian neoplasm. 


e Serous cystadenomas are more likely to be bilateral 
(~20-30%). Mucinous cystadenomas are bilateral in only 
5% of cases. 

e Serous cystadenomas are grossly unilocular with occasional 
septa. Mucinous cystadenomas are often multilocular with 
multiple thin septa. 

e Serous cystadenomas contain clear fluid. Mucinous cystad- 
enomas contain fluid with a high protein content. 

e Signs suggestive of a benign nature are a simple cystic 
structure, thin walls, and the absence of enhancing soft 
tissue in the septa or on the surface. 


E Other Imaging Findings 

e Plain radiographs of the abdomen: A large ovarian mass 
may be identified as a soft-tissue mass arising from the 
pelvis and extending into the abdomen. Determination of a 
benign versus a malignant neoplasm cannot be attempted. 
Ultrasound: Benign ovarian neoplasms appear as simple 
cystic structures that are usually large. Septa, if present, 
are few and visualized. The wall thickness is < 3 mm. No 
vascularity is seen in the wall on Doppler studies. If any 
vascularity is present, there is high-resistance flow. 
Computed tomography (CT): Noncontrast CT shows a 
mass with fluid attenuation arising from the pelvis. Large 
masses are often in the midline and it may not be possible 
to determine the side of origin. After intravenous contrast, 
no or minimal enhancement of the wall is seen. Septa, if 
present, are few and thin. 


v Pearls & x Pitfalls 

v Large cystic ovarian masses should be considered cystic 
ovarian neoplasms unless proven otherwise. 

v Signs of malignancy should be carefully sought in all 
cystic ovarian neoplasms. 
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ROT = 70 HU 


A 64-year-old man with flank pain. 
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E Imaging Findings 
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RO= 69 HU 


ROr= 72 HU 


(A) Precontrast axial computed tomography (CT) image at the level of the upper poles of the kidneys shows a focal lesion (arrow) 
with homogeneously high attenuation measured at 69 Hounsfield units (HU). The margins of the lesion are smooth and sharply 
defined. There is no calcification. No perinephric stranding is seen. (B) Contrast-enhanced corticomedullary phase axial CT image 
at the same level as in Figure A shows the attenuation value of the lesion (arrow) at 72 HU, indicating no enhancement during this 
phase. (C) Contrast-enhanced nephrographic phase axial CT image at the same level as in Figures A and B shows the attenuation 
value of the lesion (arrow) at 70 HU, indicating no enhancement during this phase. 


= Differential Diagnosis 

e Hemorrhagic renal cyst: A round lesion that has sharply 
marginated smooth walls and homogeneously high at- 
tenuation with no enhancement is characteristic. 

Renal neoplasm: A renal lesion that does not have fluid 
signal intensity raises the question of a renal neoplasm. 
However, the lack of enhancement after intravenous con- 
trast shows that there is no solid tissue within this lesion. 
Therefore, this lesion is unlikely to be a renal neoplasm. 
Renal hematoma: Hemorrhage can occur into the renal 
parenchyma after trauma or spontaneously in patients 
with a neoplasm. Acute hematoma appears as a lesion 
with hyperattenuation. However, it typically has a swirl- 
ing, inhomogeneous appearance. The margins are not 
smooth and sharp. Extension into the perinephric space 
is common. 


E Essential Facts 

e Hemorrhage can occur into a preexisting simple renal 
cyst, leading to the formation of a hemorrhagic cyst. 

* A hemorrhage can be spontaneous or due to trauma or 
coagulopathy. 

e In the acute phase, the blood is liquid. With the passage 
of time, a clot may form within the cyst. Later on, calcifi- 
cations may develop in the cyst wall. 

e Hemorrhagic cysts may be asymptomatic or present with 
acute flank pain. 

e Patients who have hemorrhagic cysts are treated with 
pain control if symptomatic. More often, the manage- 
ment dilemma is to differentiate a hemorrhagic cyst from 
a renal neoplasm. 


E Other Imaging Findings 

e Plain radiographs of the abdomen: Curvilinear calcifica- 
tions may be seen in the chronic phases. Unless the cyst 
is large, no abnormality is seen in the acute phase. 


e Ultrasound: In the acute phase, hemorrhage into a cyst 
causes it to fill with uniformly hyperechoic blood. An 
echogenic level may be seen between the blood and clear 
fluid in the cyst (hematocrit effect). In the subacute phase, 
a lattice-like network of fibrin appears in the cyst. In the 
chronic phase, the cyst may show some low-level internal 
echoes. Calcifications in the cyst wall may be seen as 
echogenic curvilinear areas with distal shadowing. 

CT: Noncontrast CT shows homogeneous high attenua- 
tion in a cyst with smooth, sharply defined margins in 
the acute phase. A blood-fluid level due to hematocrit 
effect may be seen. With the passage of time, the attenu- 
ation value decreases. However, it never reaches that 

of water. Curvilinear calcifications are seen in the wall. 
Contrast-enhanced CT is important to rule out a renal 
neoplasm by showing the absence of enhancement. 
Magnetic resonance imaging (MRI): Morphologically, the 
findings are identical to those of CT. Septa within the cyst 
may be seen more prominently on MRI. The contents of 
a hemorrhagic cyst are isointense or hyperintense on 
T1-weighted images. Initially, they are hypointense on 
T2-weighted images. However, in the chronic phases, fluid 
hyperintensity on T2-weighted images may reappear. 
Hemorrhagic cysts do not show any enhancement on 
contrast-enhanced phases. However, image subtraction is 
necessary to be certain. Even with image subtraction, one 
has to beware misregistration artifact due to different 
levels of breath holding in different phases, which may 
produce marginal artifacts masquerading enhancement. 


v Pearls & * Pitfalls 

v All lesions with an attenuation value greater than that 
of fluid on noncontrast CT should be further evaluated 
with contrast-enhanced CT or MRI. 

v Multilocular lesions with a thickened, nodular wall; 
irregularly thickened septa; measurable enhancement; 
coarse, irregular calcification; and irregular margins 
are considered type III lesions according to the Bosniak 
classification and should be treated with surgery. 


Case 63 


ROI=88 HU i 


A 43-year-old woman with weight loss and a flank mass. 
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m= Imaging Findings 


A RO! = 48 HU B ROl=88 HU 
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ROI=78 HU c 


(A) Non-contrast-enhanced axial computed tomography (CT) image at the level of the adrenal glands shows that the right adrenal 
gland has been replaced by a mass (arrow) with a heterogeneous appearance due to areas of high and low attenuation. The attenuation 
has been measured at 48 Hounsfield units (HU). (B) Contrast-enhanced axial CT image at the same level as in Figure A obtained 60 sec 
onds after the initiation of a contrast injection shows heterogeneous enhancement of the right adrenal mass (arrow). The attenuation 
has been measured at 88 HU. (C) Contrast-enhanced axial CT image at the same level as in Figures A and B obtained after a 10-minute 
delay shows persistence of the heterogeneous enhancement in the right adrenal mass (arrow). The attenuation has been measured at 


78 HU. 


= Differential Diagnosis 

e Primary adrenal cancer: A large adrenal mass with 
heterogeneous areas of necrosis and enhancement is 
characteristic of adrenal malignancy. Because of the large 
size of the mass, primary adrenal cancer is more likely. 

e Adrenal metastasis: Adrenal metastases are the most 
common malignancy of the adrenal glands. They may 
be heterogeneous and can be indistinguishable from 
primary adrenal cancer. 

e Neurogenic adrenal neoplasm: Neurogenic tumors of the 
adrenals include pheochromocytoma and ganglioneu- 
roma. When functional, they are likely to be discovered 
while they are still small and homogeneous. Nonfunc 
tional tumors can grow large and become heterogeneous. 


m Essential Facts 

e Primary adrenal cancer is an uncommon adrenal 
malignancy. 

e Peak age is the 4th to 7th decades. 

* The tumor is often large at the time of discovery, gener- 
ally > 5 cm. 

e Hemorrhagic and necrotic areas are characteristic. 

e Calcification is found in a third of cases. 

e The tumor presents with pain and a palpable mass. In 
half the cases, Cushing features may develop because of 
hyperfunction. 

e Local invasion may occur into the inferior vena cava. 
Spread to the regional lymph nodes and metastases to 
the lungs, bones, and brain may occur. Metastases are the 
only reliable signs of malignancy. 


E Other Imaging Findings 

e Plain radiographs of the abdomen: primary adrenal carci- 
noma may show a soft-tissue mass and calcifications. 

e Intravenous pyelogram: inferior displacement or invasion 
of the ipsilateral kidney by the mass may be seen. 

e Ultrasound: An adrenal mass may be seen if large 
enough. A heterogeneous echotexture is characteristic, 
with hyperechoic hemorrhagic and calcified areas and 
hypoechoic necrotic areas. 

e Magnetic resonance imaging: Morphology is the same 
as that seen on CT. Hemorrhagic areas are hyperintense 
on T1-weighted images and hypointense on T2-weighted 
images. Necrotic areas are hypointense on T1-weighted 
images and hyperintense on T2-weighted images. En- 
hancement after intravenous contrast is heterogeneous. 


v A large heterogeneous adrenal mass should be consid- 
ered primary adrenal cancer unless proven otherwise. 
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Case 64 


=~ -LEFT ADNEXA 


LEFT ADNEXA 


A 34-year-old woman with recurrent pelvic pain. 
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E Imaging Findings 


RadCases Genitourinary Imaging 


LEFT ADNEXA [i] 


(A) Transvaginal sonographic image of the left adnexa shows an adnexal mass 
(arrow). It is hypoechoic with uniform low-level echoes. There is distal acoustic 
enhancement (asterisk). The wall is well formed. (B) Power flow ultrasound image 


of the mass in Figure A shows absence of flow within the lesion. 


= Differential Diagnosis 

e Endometrioma: A cystic lesion with low-grade internal 
echoes is characteristic. 

e Hemorrhagic ovarian follicle: Internal echoes in a cystic 
structure can be seen in a follicle with hemorrhage. In 
the acute phase, the echoes may be homogeneous but are 
brighter than the low-level echoes seen in endometrio- 
ma. With time, a lattice-like network of fibrin develops 
before the hemorrhage resolves completely. 

e Ovarian neoplasm: Thick walls and internal echoes raise 
the question of ovarian neoplasm. If flow is demonstrated 
within the substance of the lesion, a neoplasm should be 
suspected. 


E Essential Facts 


e An endometrioma is a collection of blood that has ac 
cumulated during multiple menstrual cycles at a site 
of endometriosis. The cyst is unilocular. The contents 
consist of altered old blood. 

e Endometriomas are bilateral in half the cases. 

e They occur in women of reproductive age. 

* Complications are adhesions, infertility, and rarely malig- 
nant degeneration. 


Æ Other Imaging Findings 

e Plain radiographs of the abdomen: if it is large, an endo- 
metrioma may be seen as a pelvic mass displacing the 
bowel gas shadows. 

e Intravenous pyelogram: a large mass may cause lateral 
displacement of the ureters. 


e Ultrasound: Classically, an endometrioma appears as a 
unilocular cyst with low-grade uniform internal echoes, 
distal wall enhancement, through transmission, and 
echogenic smooth walls. A fluid-debris level, internal 
septa, and wall nodularity may be seen but are not 
typical. 

* Computed tomography: The appearance is nonspecific. 
Endometrioma appears as a collection/mass with a high 
attenuation value. 

e Magnetic resonance imaging: The appearance is specific. 
The contents are hyperintense on T1-weighted images 
with loss of signal (shading) to a varying degree on 
T2-weighted images with or without fat suppression. 


v Pearls & x Pitfalls 

v Doppler imaging should be performed in all patients 
with adnexal lesions suspicious for endometrioma. 
Flow within the substance of a lesion indicates solid 
tissue and therefore favors neoplasm rather than 
endometrioma. 


129 


Case 65 


E Clinical Presentation 


A 43-year-old man with left flank pain. 
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m= Imaging Findings 


RadCases Genitourinary Imaging 


(A) Contrast-enhanced excretory computed tomography image of the abdomen at the level of 
the kidneys show a lobulated mass (asterisk) in the left para-aortic region at the level of the left 
renal hilum. There is mild hydronephrosis (arrow) of the left kidney with lack of excretion of 
contrast in comparison with the right kidney. (B) Sonogram of the left testis shows an ill-defined 


focal lesion (arrow) with calcifications (arrowhead). 


= Differential Diagnosis 

¢ Retroperitoneal lymphadenopathy due to metastases 
from a possible testicular cancer: A retroperitoneal 
lobulated mass is typical of retroperitoneal lymphade- 
nopathy. Ureteric obstruction favors metastatic disease 
over lymphoma. The location of the lymph node mass at 
the level of the renal hilum in a man is characteristic of 
metastases from a testicular neoplasm. 

* Retroperitoneal lymphadenopathy due to lymphoma: Lym- 
phoma should be considered in the differential diagnosis 
of any retroperitoneal lymphadenopathy. Typically, it 
is more extensive and does not cause urinary tract 
obstruction. 

* Retroperitoneal lymphadenopathy due to infection: Infec 
tions like tuberculosis and atypical mycobacteriosis can 
cause retroperitoneal lymphadenopathy indistinguish- 
able from metastases or lymphoma by imaging. Typically, 
it occurs in immunocompromised patients. Lymphade- 
nopathy may be of low attenuation in patients with high 
cluster of differentiation 4 cell counts. 


m Essential Facts 

e Retroperitoneal lymphadenopathy is the most common 
mass seen in the retroperitoneum. 

e A location around the aorta and inferior vena cava and 
lobulation of the outline of the mass are characteristic of 
retroperitoneal lymphadenopathy. 

* The malignant causes of retroperitoneal lymphadenopa- 
thy are lymphoma and metastatic disease. 

e Retroperitoneal lymph node metastases arise from renal, 
colonic, adrenal, and gonadal primary neoplasms. 

e Metastatic lymphadenopathy from a testicular neoplasm 
is characteristically located at the level of the renal hila. 


m Other Imaging Findings 

e Plain radiographs of the abdomen are often normal. 

e Intravenous pyelogram: Ureteric obstruction manifests 
as delayed excretion and hydronephrosis on the 
affected side. The ureter, if visualized, may show lateral 
displacement. 

e Ultrasound: Retroperitoneal metastatic lymphadenopa- 
thy is seen as discrete hypoechoic lymph nodes > 1 cm 
in the short diameter or as masses of confluent lymph 
nodes adjacent to the blood vessels. Malignant lymph 
nodes are more likely to be round than oval, lack central 
echogenic fat, and have peripheral feeding vessels. Con- 
fluent lymph node masses have a lobulated outline. 

e Magnetic resonance imaging: Morphology resembles 
that seen on ultrasound. The lesions are hyperintense on 
fat-saturated T2-weighted images. 


Vv Pearls & * Pitfalls 

v The discovery of lymphadenopathy at the level of the 
renal hilum should prompt a testicular ultrasound ex- 
amination to look for a testicular neoplasm even if there 
is no palpable scrotal abnormality. 


Case 66 


SAG RT EPI. 


E Clinical Presentation 


A 38-year-old man with a palpable scrotal mass. 
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m= Imaging Findings 


Sonographic image of the right scrotum shows an anechoic simple cystic abnormality 
(arrow) with sharp margins and through transmission located just above the testicle 
SAG RT EPI (asterisk) within the head of the epididymis (arrowhead). 


= Differential Diagnosis E Other Imaging Findings 

° Epididymal cyst: A simple cyst within the substance of e Ultrasound: Epididymal cyst appears as a simple cyst in 
the epididymis is characteristic. the substance of the epididymis. The contents are an- 

e Spermatocele: Findings are identical to those of epididy- echoic, and there is through transmission. Rarely, it may 
mal cyst. Sometimes, internal echoes are present. show septa. 

e Loculated hydrocele: It may appear to be within the epi- e Magnetic resonance imaging: Morphology resembles that 
didymis and resemble epididymal cyst and spermatocele. seen on ultrasound. It is of fluid signal intensity on fat- 
However, on multiplane scanning, it can be demonstrated saturated T2-weighted images. 


to be outside the epididymis. 


v x Pj 
E Essential Facts Y Pearls & © Pitfalls S EEEE EEEE E EE 


o. . : v Cystic lesions of the epididymis are common and benign. 
e Epididymal cyst is seen in 40% of men. 


e It is the most common epididymal mass. 

e Itis more common after vasectomy. 

e It contains fluid without spermatozoa. 

e It may be associated with intratesticular tubular ectasia. 

e It can occur anywhere in the epididymis, although the 
epididymal head is the most common location. 
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Case 67 


E Clinical Presentation 


A 39-year-old woman referred from the emergency department to investigate vague suprapubic pain. 
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m= Imaging Findings 


RadCases Genitourinary Imaging 


normal. 


Recent instrumentation: Air enters the urinary bladder 
most commonly as a consequence of catheterization. The 
absence of any other abnormality favors that diagnosis. 
This patient was catheterized in the emergency room to 
obtain a clean urine sample. 

Fistula with the bowel: Gas in the urinary bladder lumen 
in the absence of recent instrumentation is diagnostic 

of a fistula with the bowel. Depending on the site of the 
fistula and the communicating portion of the bowel, 

a localizing sign such as focal bladder wall thickening, 
bowel wall thickening, or a mass and fat stranding would 
be expected. 

Emphysematous cystitis: This occurs mostly in patients 
with diabetes. The patient is usually very ill and septic. 
Air in the urinary bladder wall and diffuse thickening 
with or without enhancement of the bladder wall would 
favor that diagnosis. 


E Essential Facts 


Air in the urinary bladder may be produced within the 
bladder or enter from outside or through a fistula with 
the bowel. 

A fistula between the urinary bladder and gastroin- 
testinal tract can occur at the level of the small bowel 
(enterovesical fistula), sigmoid colon (colovesical fistula), 
or rectum (rectovesical fistula). 

Inflammatory conditions, neoplasm, and trauma are the 
common causes of fistulae between the gastrointestinal 
tract and urinary bladder. Enterovesical fistula is usually 
caused by inflammatory bowel disease or a cavitating 
neoplasm like gastrointestinal stromal tumor. Colovesical 
fistula usually occurs as a complication of diverticulitis 
or colon cancer. Rectovesical fistula is usually caused by 
invasion of rectal cancer or by trauma. 

Colovesical fistula due to diverticulitis occurs when a 
diverticular abscess forms between the colon and urinary 
bladder and burrows through the wall of the urinary 
bladder. 


Non-contrast-enhanced computed tomography of the pelvis in the region of the urinary 
bladder. The urinary bladder is filled with clear urine (asterisk). There is an air bubble (ar 
row) in the nondependent portion of the urinary bladder. The urinary bladder wall is nor- 
mal in thickness. There is no stranding in the pelvic fat. The uterus (arrowhead) appears 


Fistula between the gastrointestinal tract and urinary 
bladder is first suspected because of recurrent urinary 
infection. A history of pneumaturia may be elicited. Fecal- 
uria is much less common because the fistula is usually 
too small to allow passage of anything more than the gas. 


= Other Imaging Findings 


Plain radiograph of the abdomen: No abnormality may 
be seen. A large amount of air in the urinary bladder, if 
present, may be recognized. 

Intravenous (IV) pyelogram: A fistula is often too small 
to allow contrast to pass through it. Therefore, no ab- 
normality may be seen. If passage of contrast into the 
small bowel, colon, or rectum is visible, the diagnosis is 
confirmed. Postvoid images have the greatest chance of 
demonstrating this. Irregularity of the urinary bladder 
wall due to inflammation or neoplasm may be present. 
Cystogram: contrast may be seen to flow from the blad- 
der into the gastrointestinal tract through the fistula. 
Ultrasound: air in the bladder is difficult to recognize but 
may be visible as a hyperechoic focus with distal acoustic 
shadowing. 

Magnetic resonance imaging: Air in the lumen of the 
urinary bladder may be seen as a nondependent area of 
signal void in the urine. The presence of susceptibility 
artifact confirms the signal void as a collection of air. 
Areas of inflammation or neoplasm have higher signal 
intensity on T2-weighted images and show enhancement 
after IV contrast. 


v Pearls & x Pitfalls 


v Whenever air is detected in the urinary bladder, ask 


about a recent history of instrumentation. If there is 
no recent history of instrumentation and the patient 
is septic, consider emphysematous cystitis. Otherwise, 
consider fistula between the urinary bladder and gas- 
trointestinal tract. 
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Case 68 


E Clinical Findings 


A 51-year-old woman with recurrent urinary tract infection. 
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= Imaging Findings 


RadCases Genitourinary Imaging 


Duplex right renal collecting system with scarring of the 
lower moiety due to reflux: Chronic hydronephrosis of 
the left upper pole with a normal lower pole is suggestive 
of a lesion affecting the upper pole calices. The presence 

of anonopacified dilated additional ureter adjacent to the 
opacified normal left ureter further supports the diagnosis. 
Infundibular stricture of the right lower pole infundibu- 
lum: This would cause chronic hydronephrosis of the 
right lower pole calices with overlying parenchymal 
atrophy. However, in this case, the parenchymal atrophy 
and scarring are out of proportion to the mild degree of 
collecting system dilatation. 

Urothelial neoplasm of the lower right infundibulum: 
Although it would cause right lower pole hydronephrosis, 
the atrophy and scarring suggesting chronicity are out of 
proportion for malignancy. 


E Essential Facts 


Ureteral duplication is the most common congenital 
anomaly of the urinary tract. 

Duplication of the collecting system can be partial or 
complete. Complete duplication is called duplex collecting 
system. 

The two parts of the duplex collecting system are called 
moieties. 

The ureter draining the upper moiety opens into the 
urinary bladder at a point lower than where the ureter 
draining the lower moiety opens (Weigert-Meyer rule). It 
may even open below the internal sphincter. This is more 
common in women and causes continuous incontinence. 
Because of the longer mural course of the upper moiety 
ureter, it is more prone to obstruction. Because of the 
shorter mural course of the lower moiety ureter, it is 
more prone to reflux. 

Patients may be asymptomatic or present with recurrent uri- 
nary tract infection due to lower moiety reflux or pain with 
or without a flank mass due to upper moiety obstruction. 

On CT, the duplex morphology is seen best on coronal 
multiplanar reconstruction noncontrast images as well as 


Maximum intensity projection image of a computed tomography (CT) urogram shows 
mild dilatation of the collecting system of the lower half of the right kidney (asterisk) with 
severe parenchymal scarring (thick arrow). Two ureters (arrowheads) are seen draining the 
right kidney. The upper half of the right kidney is normal. Some scarring is seen at the up- 
per pole of the left kidney (thin arrow). 


contrast-enhanced images. However, it can be recognized 
on axial images by following the calices from the up- 

per and lower moieties into separate pelves and ureters. 
Complications can be easily recognized. 


m Other Imaging Findings 


e Plain radiograph of the abdomen: If present, stones may 


be visualized. Mass effect from a hydronephrotic upper 
moiety may be visible if it is large enough. 


e Intravenous pyelogram: Unilateral or bilateral duplication 


is seen. Most commonly, the duplex system is noncom- 
plicated. Reflux into the lower moiety may produce 
parenchymal scarring with underlying caliceal deformity. 
Obstruction of the upper pole moiety may be recognized 
by a demonstration of hydronephrosis. When hydro- 
nephrosis is severe, the upper moiety is not visualized. 

It can be recognized only by its effect on the opacified 
collecting system of the lower pole moiety, which is 
displaced downward (“drooping lily” appearance). 


e Voiding cystoureterogram: reflux into the ureter draining 


the lower pole moiety is seen. 


e Ultrasound: The kidney with the duplex system is longer 


than expected because of a hypoechoic bar of renal tissue 
bisecting the fat echoes of the renal sinus. Hydronephro- 
sis and smooth parenchymal atrophy of the upper moiety 
and reflux nephropathy with parenchymal scarring of the 
lower moiety are well demonstrated. The ureters are not 
visible unless dilated. 


e Magnetic resonance (MR) imaging: Morphology is identi- 


cal to that seen on CT. Coronal T2-weighted fat-saturated 
MR urogram images are the most useful. 


v Pearls & * Pitfalls 


v Hydronephrosis or scarring involving only half of a 


kidney should suggest a duplex collecting system. 


v Continuous dribbling of urine in a young nulliparous 


female patient suggests duplex collecting system with 
insertion of the upper moiety ureter below the internal 
urethral sphincter. 
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Case 69 


E Clinical Presentation 


A 43-year-old woman with hematuria. 
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E Imaging Findings 


(A) Contrast-enhanced computed tomography (CT) image in nephrographic phase at the 
level of the kidneys shows a cysticappearing lesion (arrow) within the left kidney. There is no 
obvious enhancing soft tissue. Fine septa (arrowheads) are visible in the lesion. (B) Contrast- 
enhanced CT in excretory phase at a level lower than that in Figure A shows herniation of 
the cystic lesion (arrow) into the opacified renal pelvis (arrowhead). 


E Differential Diagnosis e CT: Noncontrast CT shows a cystic mass with extension 

REI A E tae aes eeetectestecateaevieeeeecicteseteaeaeeteeecis into thetenal MAG. Noenhancementof he Masse 

e Multilocular cystic nephroma (MLCN): A cystic mass walls is seen after the injection of IV contrast. The septa 
with multiple thin septa and herniation into the renal may become visible only after the injection of contrast 
pelvis is characteristic. but are fine and have only faint enhancement. Excretory 

e Cystic renal cell carcinoma: Renal cell carcinoma can pres- phase shows herniation into the renal pelvis. 
ent as a cystic mass. Enhancement of the walls or septa is e Magnetic resonance imaging (MRI): Morphology is iden- 
expected. tical to that seen on CT. The contents of the neoplasm are 

e Parapelvic renal cortical cyst: A simple renal cyst can arise hypointense on T1-weighted images and hyperintense 
from the renal sinus lips and extend into the renal sinus. with fluid signal intensity on T2-weighted images. The 
Even though it may deform the renal pelvis, it does not septa are fine and may be seen better with MRI than 
herniate into the renal pelvis lumen. with CT. 

m Essential Facts v Pearls & x Pitfalls 


e MLCN is a benign cystic neoplasm of the kidney arising 
from the metanephric blastema. 

e A bimodal age distribution is seen. MLCN occurs most 
commonly in boys younger than 4 years of age or women 
older than 30 years. 

e MLCN arises from the renal parenchyma. 

e MLCN tends to herniate into the ipsilateral renal pelvis. 

e Most patients who have MLCN present with hematuria or 
a palpable mass. 

e Malignant degeneration does not occur. However, cystic 
renal cell carcinoma cannot be entirely ruled out. 


v Even though MLCN is a benign neoplasm, it is treated 
surgically because a cystic renal cell carcinoma cannot 
be ruled out by imaging alone. 


m Other Imaging Findings 

e Plain radiograph of the abdomen: it is usually normal. 

e Intravenous (IV) pyelogram: Nephrotomograms show the 
mass as a negative shadow in the opacified renal paren- 
chyma. Distortion and obstruction of the caliceal system 
may occur. Herniation of the mass into the renal pelvis is 
characteristic but not pathognomonic. 

e Ultrasound: MLCN appears as a cystic mass with thin, 
well-defined walls, anechoic contents, and through trans- 
mission. Thick septa are visible. The mass extends into 
the renal sinus. 


139 


Case 70 


E Clinical Presentation 


A 55-year-old man with an incidentally discovered abdominal mass. 
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E Imaging Findings 


¢ Retroperitoneal lymphadenopathy due to lymphoma: 
Lymphoma should be considered in the differential diag- 
nosis of lymphadenopathy involving multiple compart- 
ments and encasing but not obstructing the vessels. 
Retroperitoneal lymphadenopathy due to other causes: 
Metastatic disease and infections are in the differential 
diagnosis of retroperitoneal lymphadenopathy. Metastatic 
lymphadenopathy invades and obstructs the various 
tubular structures that are involved. Infectious lymph- 
adenopathy may be acute or chronic, and the patient 
context needs to be considered. 

Retroperitoneal sarcoma: Liposarcoma is the most com- 
mon sarcoma of the retroperitoneum. It often contains 
soft-tissue components along with fat. Rarely, fat may be 
entirely absent because of complete dedifferentiation. 
Retroperitoneal sarcomas characteristically displace the 
retroperitoneal and peritoneal structures. Invasion of the 
root of the mesentery suggests against this diagnosis. 


m Essential Facts 

e Retroperitoneal lymphadenopathy is the most common 
mass seen in the retroperitoneum. 

e Location around the aorta and inferior vena cava and 
lobulation of the outline of the mass are characteristic of 
retroperitoneal lymphadenopathy. 

¢ The malignant causes of retroperitoneal lymphadenopa- 
thy are lymphoma and metastatic disease. 

e Lymphoma tends to involve multiple compartments. 

e Because the lymphomatous tissue is soft, it does not 
obstruct blood vessels and tubular structures until 
very late. 

e Retroperitoneal lymph node metastases arise from renal, 
colonic, adrenal, pelvic, and gonadal primary neoplasms. 

e Metastatic lymphadenopathy from testicular neoplasms 
has a characteristic location at the level of the renal hila. 


RadCases Genitourinary Imaging 


Contrast-enhanced excretory computed tomography (CT) image of the abdomen at 
the level of the kidneys show a lobulated mass (arrow) in the retroperitoneum. The 
mass encases the abdominal aorta (A), inferior vena cava (V), right and left renal ar- 
teries (RRA and LRA), and left renal vein (LRV). The mass extends anteriorly into the 
root of the mesentery, encasing the head of the pancreas (P) and mesenteric vessels 
(arrowheads). The vessels appear to be floating within the mass. None of the involved 
vessels are obstructed. The visualized portions of the kidneys (asterisks) are well per- 
fused and normal. 


* On CT, a somewhat hypoattenuating, nonenhancing 
lobulated soft-tissue mass is characteristic. The vessels 
appear to be coursing through the mass and floating in it 
(“floating aorta” sign). 


Æ Other Imaging Findings 

e Plain radiographs of the abdomen are often normal. Large 
masses may or may not be seen. 

Intravenous pyelogram: Ureteric obstruction manifests 

as delayed excretion and hydronephrosis on the affected 
side. The ureters, if visualized, may show lateral displace- 
ment. 

Ultrasound: Retroperitoneal lymphadenopathy from 
lymphoma is characteristically hypoechoic. It may appear 
almost cystic, with minimal internal echoes and some 
through transmission. Vascularity is variable. Fatty hila of 
the lymph nodes are not seen. Doppler examination will 
confirm patency of the encased vessels. 

Magnetic resonance imaging: Lymph node morphology 
resembles that seen on ultrasound. The nodes are rela- 
tively hypointense on T1- and T2-weighted images. 


v Pearls & x Pitfalls 

v Retroperitoneal lymph node masses involving multiple 
contiguous compartments and encasing vessels without 
obstructing them are characteristic of retroperitoneal 
lymphoma. 
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Case 71 


A2 jf 


RT ADN TRN 


E Clinical Presentation 


A 24-year-old woman with menstrual irregularity. 
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E Imaging Findings 


RI ADN TRN 


e Hydrosalpinx: The tubular shape, incomplete septation, 
and waist on the opposite wall are characteristic of a 
dilated fallopian tube. The contents are clear, and there are 
no obvious signs of inflammation (wall edema, free fluid). 

e Tubo-ovarian abscess: These occur in the adnexa. Gener- 
ally, they are fluid-filled and have a thick vascular wall. The 
contents show internal echoes. Fluid may surround the 
lesion. The patient shows signs of abdominal infection. 

e Ovarian neoplasm: A fluid-filled structure in the adnexa 
may be an ovarian mass. The mass is usually round or oval 
and may be multilocular because of septa. The septa may 
be incomplete, but a waist on the wall opposite the septa- 
tion is not characteristic. 


E Essential Facts 

e Hydrosalpinx is dilatation of the fallopian tube with fluid. 

e It is caused by conditions that may block the tube or dam- 
age its ciliary mechanism. These include infection, adhe- 
sions, endometriosis, and ectopic pregnancy. 

e The dilated tube also lengthens and becomes tortuous. 

e The internal contents are simple tubal fluid and rarely 
blood or sterile pus. 

e Hydrosalpinx is mostly asymptomatic. If bilateral, it may 
produce infertility. 

e Ultrasound shows an extraovarian tubular structure that 
is tortuous and dilated. The contents are usually clear but 
may contain some debris. Mucosal plicae may be seen as 
thin, incomplete septa. A waist along the wall is considered 
characteristic. If the tube is very large, it may be impos- 
sible to identify the ovary separately. 


RadCases Genitourinary Imaging 


Pelvic ultrasound image of the right adnexa shows a fluid-filled tubular structure (short 
arrow) with thin walls lying posterior to the urinary bladder (asterisk). The contents are 
clear. There is a thin, incomplete septation (arrowhead) in the lesion with a subtle waist 
(long arrow) on the wall opposite the septation. No free peritoneal fluid is seen. 


E Other Imaging Findings 

e Hysterosalpingogram: The dilated tube may fill with 
contrast. More often, the tube does not fill with contrast 
because of obstruction. 

e Computed tomography (CT): The dilated tube is seen by 
CT. Because the tube is also tortuous, it is seen on axial 
sections as a series of oval cysts arranged in a linear 
fashion. Multiplanar reconstruction images may be 
necessary to show the tubular morphology. Surrounding 
pelvic fat does not show stranding or fluid unless there is 
inflammation. 

e Magnetic resonance imaging (MRI): Morphology is the 
same as that on CT. The tubal contents have the signal 
characteristics of fluid. The ovary is easier to see separately 
by MRI. 


v Pearls & x Pitfalls 


v Multiplanar imaging is helpful in demonstrating the true 
tubular nature of a cystic abnormality. 
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Case 72 


An 85-year-old woman with recurrent urinary infections. 
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m= Imaging Findings 


RadCases Genitourinary Imaging 


(A) Coronal contrast-enhanced computed tomography (CT) image shows bilateral hydronephrosis (asterisks). In the pelvis, 
the uterus (arrow) is in an abnormally low location. A cystic structure (arrowhead) is seen in the vagina. (B) Coronal contrast- 
enhanced CT image anterior to that in Figure A shows the ureters (arrowheads) to be dilated and tortuous, suggesting long- 
standing obstruction. (C) Coronal contrast-enhanced CT image anterior to that in Figure B shows the cystic structure to be a part of 


the urinary bladder (asterisk) descending through the pelvic floor. 


= Differential Diagnosis 

° Bladder outlet obstruction due to pelvic floor descent: 
Bilateral hydronephrosis and hydroureter with a tortuous 
ureteric course are characteristic of long-standing uri- 
nary obstruction. The midline location of the descended 
bladder along with descent of the uterus is characteristic 
of pelvic floor descent. 

e Herniation of the urinary bladder with ureteric obstruction: 
Herniation of the urinary bladder occurs through the 
usual hernial orifices. It is almost never midline. 


m Essential Facts 

e Abnormalities of the pelvic floor are common in older 
women. 

* Descent of the pelvic floor can bring down the uterus, 
vagina, urinary bladder, and rectum. 

e As the bladder descends, it extends below the internal 
urethral meatus, leading to incomplete emptying. 

e Persistent residual urine leads to recurrent infections. 

e As the bladder outlet obstruction worsens, the ureters 
begin to dilate. 

e Chronically dilated ureters also elongate and become 
tortuous. 

e CT shows some descent of the bladder in early cases. In 
very severe cases, such as this one, multiplanar recon- 
struction imaging helps in delineating the anatomy. 

e Mild pelvic floor descent may be treated with ring pes- 
saries. Severe, symptomatic cases require pelvic floor 
surgery. 


E Other Imaging Findings 

* Intravenous pyelogram and cystography may show 
descent of the bladder, which is midline and appears 
triangular. 

e Ultrasound through the transvaginal route shows a 
fluid-filled structure connected to the urinary bladder. 
However, because of the altered anatomic relationships, 
it may be very difficult to assess. 

e Magnetic resonance imaging shows findings similar to 
those on CT. 


v Pearls & x Pitfalls 


v Urinary bladder hernias are almost never in the 
midline. 
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Case 73 


E Clinical Presentation 


A 68-year-old man with flank pain and hematuria. 
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E Imaging Findings 


RadCases Genitourinary Imaging 


(A) Noncontrast computed tomography (CT) image at the level of the pelvis shows a nodule (arrow) anterior to the right psoas muscle 
in the expected location of the right ureter. No calcification is seen. (B) Contrast-enhanced CT image at the same level as in Figure A 
shows enhancement of a portion of the nodule (arrow). Because of the enhancement of the mass, a thin crescent (arrowhead) of fluid 
density is now visible on one side of the nodule. (C) Excretory phase image at same level as Figures A and B shows opacification of the 
fluid crescent (arrowhead) by excreted contrast, which outlines the smooth nodule (arrow) and produces a filling defect in the ureter. 


The left ureter (black asterisk) is normal. No lymphadenopathy is seen. 


= Differential Diagnosis 

e Ureteric cancer: An enhancing mass in the ureter that 
obstructs the ureter is characteristic. 

e Ureteric obstruction by blood clot: An obstructing blood 
clot in the ureter may appear as an obstructing lesion 
with soft-tissue or higher attenuation. However, en- 
hancement is not expected. 

e Ureteric stone: Even most of the stones that are not visible 
by radiography are seen as high-attenuation structures 
on CT. Enhancement is not expected. 


E Essential Facts 

e The ureter is the structure least often involved by urothe- 
lial transitional cell carcinoma (TCC). 

e Ureteric cancer occurs more commonly in men in the 
7th decade. 

e There is a strong association with cigarette smoking and 
exposure to aniline dyes. 

e Ureteric cancer occurs in the lower third of the ureter 

in two-thirds of cases. The remaining third of cases are 

distributed equally between the middle and upper thirds 

of the ureter. 

The tumor may be flat or papillary. 

Gross painless hematuria is characteristic. Patients may 

present with flank pain. 

Local spread occurs into and through the ureter wall. 

Lymphatic spread occurs to the internal iliac, common 

iliac, and retroperitoneal nodes, depending on the loca- 

tion of the neoplasm. 

Metastases can occur to the bones and lungs. 

Synchronous and metachronous lesions are more com- 

mon when TCC occurs in a ureter or kidney than in the 

urinary bladder. 

Noncontrast CT may be the first investigation in pa- 

tients presenting with flank pain. In such cases, ureteric 

obstruction may be detected as ureteric and collecting 

system dilatation. No stone is present. This should initi- 

ate a search for the transition point where thickening 


of the ureter by subtle soft tissue may be seen. In the 
corticomedullary and nephrographic phases, enhance- 
ment of this area may be seen. In the excretory phase, 
the neoplasm appears as a filling defect in the ureter 
with focal ureteric dilatation if ureteric opacification has 
occurred. It may be seen better in coronal multiplanar 
reconstruction images. Lymphadenopathy may be seen in 
the retroperitoneum. 

e The treatment of ureteric TCC is ipsilateral 
nephroureterectomy. 

e The prognosis is better if the muscularis mucosae of the 
ureter is not invaded (5-year survival of 80% vs. 5%). 


e Plain radiograph of the abdomen: no abnormality is seen. 
° Intravenous pyelogram: If the ureter is obstructed, the 
kidney may be nonvisualized. The neoplasm appears as a 
filling defect or ureteric stricture. Focal dilatation of the 
tumor at the level of the filling defect is characteristic, 
producing a “champagne goblet” appearance. Lymph- 
adenopathy can cause lateral deviation of the abdominal 
ureter. 

Retrograde urogram: this shows the neoplasm as a 
ureteric stricture or filling defect with a champagne glass 
appearance of the ureter. 

Ultrasound: Dilatation of the ureter and collecting system 
may be seen. The tumor itself is seldom visualized. 
Magnetic resonance (MR) imaging: Proximal dilatation 

of the ipsilateral ureter and collecting system is seen on 
MR urogram images. The tumor may appear as a stricture 
or filling defect. Coronal MR urogram images show it to 
better advantage. 


v Pearls & x Pitfalls 


v Detection of a ureteric neoplasm should bring about a 
search for a second neoplasm in the urinary tract. 
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Case 74 


A 28-year-old man ran into a door while exiting a bar, and the door knob struck his suprapubic region. 
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m= Imaging Findings 


A cystogram image shows the urinary bladder (arrow) to be nearly empty. Contrast is 
seen in the peritoneal cavity (asterisk) outlining the bowel loops (arrowheads). No obvi- 


= Differential Diagnosis 

* Intraperitoneal urinary bladder rupture: Contrast 
within the peritoneal cavity is a hallmark of intraperito- 
neal urinary bladder rupture. 

e Combined-type urinary bladder rupture: Although there is 
contrast in the peritoneal cavity, there is no extraperito- 
neal contrast. 

° Extraperitoneal urinary bladder rupture: This is the more 
common type of urinary bladder rupture. However, the 
presence of intraperitoneal contrast with no streaky 
extraperitoneal contrast makes it unlikely. 


E Essential Facts 

e Urinary bladder rupture is a common injury in patients 
with multisystem trauma. 

e The majority of cases are extraperitoneal. Approximately 
20% are intraperitoneal; 5% are combined intra- and 
extraperitoneal ruptures. 

¢ Intraperitoneal bladder rupture is caused by a direct 
blow on a full bladder. Other causes are cystoscopy, sur- 
gery, and penetrating trauma. 

e An intraperitoneal rupture is usually located at the dome 
of the urinary bladder. 

¢ The urine from the urinary bladder empties into the 
peritoneal cavity. Therefore, the bladder remains empty, 
but abdominal distension increases progressively because 
of urinary ascites. 

e On a cystogram, the bladder retains its normal shape and 
does not fill much. Contrast escapes into the peritoneal 
cavity and is recognized as a collection with sharply 
defined inferior and inferolateral margins and outlines. 
Contrast outlines the outside of the bowel loops superi- 
orly. The rent in the bladder dome is seldom visualized. 

e Intraperitoneal rupture invariably requires surgery. 


ous pelvic fracture is present. 


E Other Imaging Findings 

e Plain radiograph of the abdomen: It is mostly normal or 
may show nonspecific abnormalities. Abdominal disten- 
sion may be seen. The presence of urinary ascites may be 
shown by increased distance between the bowel loops. 
Pelvic fracture, if present, is coincidental. 

Intravenous pyelogram: The kidneys and ureters are 
normal. The urinary bladder is empty or may contain a 
small amount of urine. Slow but progressive visualization 
of urinary ascites develops. 

Ultrasound: nonspecific ascites is seen. 

Computed tomography (CT): Noncontrast CT shows 
nonspecific urinary ascites. On the excretory phase of 
contrast-enhanced CT, the diagnosis is confirmed by the 
presence of contrast in the peritoneal cavity. If CT has 
been performed after a cystogram, dense contrast mate- 
rial is seen in the peritoneal cavity. 

Magnetic resonance (MR) imaging: Urinary ascites is 
hypointense on T1-weighted images and hyperintense 
on T2-weighted images. The appearance is nonspecific. 
Contrast-enhanced MR urogram shows opacification of 
ascites in T1-weighted images obtained in the delayed 
phase. 


v Pearls & x Pitfalls 

v Intraperitoneal contrast appears as a collection, has 
sharp lower and lateral margins formed by the bound- 
aries of the peritoneal cavity, and outlines the bowel 
loops. 

v Extraperitoneal contrast appears as ill-defined streaks 
in the extraperitoneal fat and does not outline the 
bowel loops. 
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Case 75 


[2D] G5 /105dB 
FA2 / P95 


[Lt. Ovary] 
L RARA 
H 3.51cm 


LT OV TRN W 5.04cm 


E Clinical Presentation 


A 32-year-old woman with recurrent left pelvic pain. 


150 


RadCases.thieme.com 


= Imaging Findings 


RadCases Genitourinary Imaging 


[2D] G5 / 105dB 
FA2 | P95 


h Ovary] Transvaginal ultrasound image of the left ovary shows a complex ovarian cystic mass 
H 351cm with mildly echogenic contents (asterisk). The mass has a large hyperechoic area 


W 504cm 


= Differential Diagnosis 

* Ovarian dermoid cyst: A focal noncalcified hyperechoic 
area with distal acoustic shadowing within a cystic ovar- 
ian mass is characteristic. 

e Ovarian neoplasm: A malignant ovarian neoplasm can 
appear as a complex cyst with echogenic soft-tissue areas 
in the fluid-containing cyst. However, distal acoustic 
shadowing behind the echogenic area is not expected. 

e Hemorrhagic follicle: A blood clot may appear as a solid 
area floating within a cyst. However, acoustic shadowing 
is not expected. 


m Essential Facts 

e Dermoid cyst is the most common neoplastic lesion of 
the ovary. 

e It is a benign germ cell tumor containing mature ele- 

ments from all three germ cell layers. The ectodermal 

elements predominate. 

Most dermoid cysts are seen in women of reproductive 

age. 

A dermoid cyst is a unilocular cystic lesion. It is lined by 

epidermis and may contain hair and teeth. Fatty seba- 

ceous material seen in the lumen or as a mural nodule 

is called a sebaceous plug, dermoid plug, or Rokitansky 

nodule. 

Dermoid cyst is a common cause of ovarian torsion. 

Malignant degeneration occurs in fewer than 5% of 

cases. It is more likely to occur in larger tumors and in 

postmenopausal women. Because ectodermal elements 

predominate, the most common malignancy is squamous 

cell cancer arising from the skin. 

Rarely, rupture may occur and cause chemical peritonitis. 

On ultrasound, the typical appearance is that of a cyst 

with mildly echogenic contents (liquid fat) and an ec- 

centric echogenic sebaceous plug. Sometimes, a fat-fluid 

level is discernible within the cyst. Less commonly, mul- 

tiple punctate and linear echogenic areas may be seen 

within a cyst (“falling snow” sign). 


(arrow) with distal acoustic shadowing (arrowhead). No calcifications are seen. 


m Other Imaging Findings 


Plain radiograph of the abdomen: A lucent fat-containing 
pelvic mass may be visible and suggests a dermoid cyst. 
However, more commonly, a dermoid cyst is identified on 
plain radiography by the presence of recognizable teeth. 
Intravenous pyelogram: this does not show any specific 
features, but ureteric obstruction may be diagnosed. 
Ultrasound: A complex mass with an echogenic focus 
and dirty acoustic shadowing from the sebaceous plug is 
highly suggestive. Sometimes, calcifications with clean 
distal shadowing may be seen. Less commonly, the lesion 
may appear as a purely solid or cystic mass. 

Computed tomography: The demonstration of fat in an 
ovarian mass is characteristic. Sometimes, a fat-fluid 
level is visible. Teeth and bones may be seen. 

Magnetic resonance imaging: The fat component appears 
hyperintense on non-fat-saturated T1-weighted images. 
It stands out from the hypointense fluid. Because fat and 
fluid are both hyperintense on non-fat-saturated T2- 
weighted images, the conspicuity of the fat is much less 
on these. Fat-saturated images show signal suppression in 
the fatty part of the neoplasm. 


v Pearls & x Pitfalls 


v Dirty shadowing behind an echogenic ovarian mass 


suggests the diagnosis of dermoid cyst. 
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Case 76 


"Tr 


LEFT SCROTU 


E Clinical Presentation 


A 55-year-old man with long-standing scrotal swelling. There is a past history of scrotal trauma. 
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E Imaging Findings 


LEFT SCROTUM 


LEFT SCROTUN 


RadCases Genitourinary Imaging 


(A) Transverse sonographic image of the left scrotum shows a normal-appearing testicle 
(arrow) surrounded by clear fluid (asterisk) in the tunica vaginalis. (B) Transverse sono- 
graphic image of the left scrotum at a level below that in Figure A shows multiple thick 


septa (arrowheads) in the fluid. The fluid also shows some internal echoes. 


= Differential Diagnosis 


e Chronic traumatic hematocele: A septate hydrocele in a 
patient with a past history of significant scrotal trauma is 
highly suggestive. 

e Loculate hydrocele: A chronic hydrocele often develops 
internal echoes and may become loculate. A history of 
previous infection, surgery, or trauma is often present. 

e Simple hydrocele with multiple epididymal cysts: When 
epididymal cysts are multiple, they may have an appear- 
ance similar to that of a septate fluid collection. The septa 
are usually thin. 


E Essential Facts 


e Hematocele is the presence of blood in a hydrocele. 

e Trauma is the most common cause of hematocele. Sur- 
gery or neoplasm may be responsible. 

e With time, a traumatic hematocele is resorbed. 

e A hematocele can accompany a testicular neoplasm. 

e A chronic hematocele shows thick septa. 


= Other Imaging Findings 

* Computed tomography (CT): This is not used to evaluate 
the scrotum. However, pelvic CT may show fluid in the 
scrotum as an incidental finding. In the acute phase, the 
hematocele may be of high attenuation. Later, the appear- 
ance is nonspecific. 


v Pearls & x Pitfalls 

v Ahydrocele can be simple or complex. The testis should 
be evaluated for the presence of a mass if the hydrocele 
is complex. 
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Case 77 


E Clinical Presentation 


A 58-year-old woman with a pelvic mass. 
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= Imaging Findings 


RadCases Genitourinary Imaging 


= Differential Diagnosis 


Uterine lipoleiomyoma: A fat-containing mass within the 
uterus is characteristic. Myometrium surrounding the 
mass is confirmatory when present. 

Uterine lipoma: A fat-containing mass within the uterus 
can be a lipoma, but the soft-tissue component goes 
against that. 

Ovarian dermoid: This is the most common fat-contain- 
ing mass within the female pelvis. However, the mass is 
expected to be adnexal, not within the uterus, as in this 
case. 


E Essential Facts 


Fat-containing lesions of the uterus are rare. 

There are three types: pure lipoma, mixed lipomatous tu- 
mors (e.g., lipoleiomyoma, angiomyolipoma, fibrolipoma), 
and a separate category of fat-containing sarcomas. The 
type depends on the kind and amount of different tissues 
in the lesion. Of these, lipoleiomyoma is the most com- 
mon. 

Lipoleiomyoma occurs most commonly in postmeno- 
pausal women 50 to 70 years of age. 

Typically, it presents as a uterine mass. 

It may be intramural or exophytic. Although most lipo- 
leiomyomata arise from the fundus, they also have been 
reported to arise from the cervix. 

On CT, a lipoleiomyoma is seen typically as a fat- 
containing lesion with a scattered soft-tissue component 
that varies in appearance. The mass is typically 
surrounded by myometrium. If the mass is exophytic, 
differentiation from an ovarian dermoid may be difficult. 
Enhancement of the soft-tissue component is variable, 
depending on the angiomatous component. 


Contrast-enhanced computed tomography (CT) image shows a mass containing fat (F) 
and areas of soft-tissue (ST) attenuation within the pelvis. The mass is surrounded by a 
rim of soft tissue (arrows) that is continuous with the uterine myometrium (arrowhead) 
and has the same enhancement and attenuation. 


Æ Other Imaging Findings 

e Plain radiographs of the abdomen: a large lipoleiomyoma 
may produce a mass effect with faint lucency due to fatty 
content. 

e Ultrasound: a mass of mixed echogenicity, with echo- 
genic and hypoechoic areas, is typical. 

e Magnetic resonance imaging: Features typical of fat are 
seen, with a bright appearance of fat-containing areas 
on non-fat-saturated T1- and T2-weighted images and 
suppression of signal with fat saturation. Enhancement is 
variable. 


Vv Pearls & x Pitfalls 

v A myometrial rim around a fat-containing mass in 
the pelvis is characteristic of fat-containing uterine 
neoplasms. 


Case 78 


T1 NO FAT SAT 


T2 FAT SAT 


E Clinical Presentation 


A 39-year-old woman with uterine enlargement. 
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m= Imaging Findings 


T1 NO FAT SAT 


T2 FAT SAT 


RadCases Genitourinary Imaging 


(A) Axial T1-weighted magnetic resonance imaging (MRI) shows the uterus (asterisk) to 
be enlarged. (B) Axial fat-saturated T2-weighted MRI at the same level as Figure A shows 
that the uterine enlargement is due to a mass (arrow) within the myometrium. The mass 
is heterogeneous but predominantly hypointense in comparison with the rest of the 
myometrium. A whorled pattern is seen within the mass. The junctional zone (white 
asterisk) and endometrium (black asterisk) are deformed by the mass but are otherwise 
normal. Normal-appearing ovaries (arrowheads) with small follicles are seen on either 


side. 


= Differential Diagnosis 

e Uterine leiomyoma: The signal characteristics of the 
mass on T2-weighted images along with the whorled 
architecture are typical of a uterine leiomyoma. It is 
separate from the junctional zone and the endometrium. 

* Focal adenomyosis: Because focal adenomyosis also 
shows loss of signal on T2-weighted images, it may re- 
semble a fibroid. However, adenomyosis is located in the 
junctional zone and causes it to expand. Bright foci may 
be seen within adenomyosis in ~50% patients. 

e Uterine leiomyosarcoma: This is very rare and cannot be 
differentiated from leiomyoma on the basis of imaging 
other than when invasion is present. 


E Essential Facts 

e Leiomyoma is a benign neoplasm of the uterine smooth 
muscle. 

e Leiomyoma is the most common uterine neoplasm. 

e It is more common in older women who have not yet 
undergone menopause. 

e Itis more common in women of African ancestry. 

e Uterine leiomyoma can occur in various locations within 

and outside the uterus. A leiomyoma is said to be suben- 

dometrial when it is located just beneath the endometri- 

um, myometrial when it is surrounded by myometrium, 

and subserosal when it is located at the surface of the 

uterus. Subserosal leiomyomata may become peduncu- 

lated and are called exophytic. A broad ligament leiomy- 

oma is an exophytic leiomyoma that has grown between 

the layers of the broad ligament. The original pedicle may 

or may not persist. 

On MRI, a leiomyoma has characteristic features. It is 

isointense to the myometrium on T1-weighted im- 

ages and shows loss of signal on T2-weighted images. 

A whorled pattern is characteristic. Hyperintensity on 


T1- or T2-weighted images may be seen in leiomyomata 
undergoing degeneration. These leiomyomata are less 
likely to be responsive to transarterial embolization. 
Calcifications in a leiomyoma appear as zones of signal 
dropout. 


m Other Imaging Findings 

e Plain radiographs of the abdomen: A large leiomyoma 
may be seen rarely because of mass effect. More com- 
monly, a leiomyoma is recognized because of typical 
dense, mottled calcification. 

Ultrasound: Depending on its location, a leiomyoma may 
appear as a hypoechoic projection into the endometrium, 
as enlargement of the uterus with heterogeneity, as a 
mass in the myometrium, or as a solid adnexal mass. A 
whorled hypoechoic echo pattern or mottled calcifica- 
tions may suggest the diagnosis. 

Computed tomography: A leiomyoma appears as a round 
soft-tissue mass in the uterus. Calcifications may be seen. 
The appearance is nonspecific. Enhancement after intra- 
venous contrast is variable. 


v Pearls & x Pitfalls 


v T2-weighted images are the most important MRI se- 
quence to assess leiomyoma. 


Case 79 


A 53-year-old man with an indeterminate adrenal lesion on computed tomography. 
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E Imaging Findings 
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(A) In-phase axial T1-weighted magnetic resonance imaging (MRI) at the level of the 
adrenal glands shows that the left adrenal gland has been replaced by a nodule (arrow). 
The right adrenal gland is normal (arrowhead). (B) Opposed-phase axial T1-weighted MRI 
at the same level shows that the adrenal nodule has significantly and homogeneously 
lost its signal (arrow). 


= Differential Diagnosis 

¢ Adenoma of the adrenal gland: Uniform loss of signal on 
opposed-phase images is characteristic. 

e Adrenal cyst: True adrenal cysts are rare. On T1-weighted 
images, their signal intensity may resemble that of an 
adenoma. However, on opposed-phase images, there is 
no loss of signal. 

e Adrenal malignancy: Adrenal nodules may represent 
primary or secondary malignancy. However, malignant 
tissue is not expected to lose signal on opposed-phase 
images. 


m Essential Facts 

¢ Adrenal cortical adenoma is a benign neoplasm of the 
adrenal cortex. 

° From an imaging perspective, the important histologic 
feature is that adrenal adenomas are composed of cells 
with cholesterol-rich cytoplasm. This reflects their origin 
from adrenal cortical cells. Cholesterol is the precursor of 
all adrenocortical hormones. 

e Adrenal cortical adenomas can be functioning or non- 

functioning. Nonfunctioning adenomas are more com- 

mon. A functioning adenoma may present with clinical 
features of Cushing syndrome, Conn syndrome, or hy- 
pergonadism. However, more often, functioning adeno- 
mas do not produce any clinical features because their 
secretory products are biologically inactive. Therefore, 
the most common presentation of an adrenal cortical 
adenoma is as an incidental finding on imaging. 

Depending on the functional status, laboratory examina- 

tion may be normal or show evidence of hypersecretion. 

Subclinical hypersecretion is more likely in masses > 4 cm 

in size. 

MRI: This takes advantage of the fact that adenomas have 

intracellular lipid in the form of cholesterol, which causes 

signal dropout on opposed-phase chemical shift images 
in comparison with in-phase images. Although various 
mathematical formulae have been developed, the percep- 
tion of signal dropout during visual inspection of the 
images is as accurate. 
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Æ Other Imaging Findings 

Plain radiographs of the abdomen: unless it is calcified 
or very large, an adrenal nodule is not visualized on plain 
radiographs of the abdomen. 

Ultrasound: this has a low accuracy rate in the detection 
and characterization of an adrenal nodule. 

Computed tomography (CT): An attenuation value of 

< 10 Hounsfield units (HU) on a noncontrast CT study 

is highly specific for adrenal adenoma or adrenal cyst. 
Adrenal mass protocol CT is performed by obtaining thin 
sections through the adrenal glands without contrast 
and then at 1 and 10 or 15 minutes after intravenous 
injection of a bolus of contrast. Adrenal mass protocol 

is indicated if no noncontrast CT is available or if the at- 
tenuation value of the adrenal nodule is > 10 HU on non- 
contrast CT. Adenomas enhance, but usually not to > 100 
to 120 HU. Whereas malignant lesions retain contrast, 
nonmalignant lesions, particularly adenomas, show rapid 
washout. This is represented by a low washout index for 
malignant lesions and high washout index for adenomas. 
Fluorodeoxyglucose positron emission tomography: 
False-positives are seen with functioning adrenal adeno- 
mas, which may be hypermetabolic. False-negatives are 
seen with metastases from renal cell carcinoma. 
Percutaneous fine needle aspiration is useful only if it 
yields a specific diagnosis. Sampling error is not uncom- 
mon. With current laparoscopic techniques, the morbid- 
ity of adrenal surgery is much less than with open proce- 
dures. Therefore, the threshold for surgery for suspicious 
lesions that resist characterization by imaging is lower 
than it used to be. 


v Pearls & x Pitfalls 

v Unless there are specific features of benign disease, 
the larger the adrenal lesion, the more likely it is to be 
malignant. 
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L BLOODFLOW 


E Clinical Presentation 


A 22-year-old man with the sudden onset of left testicular pain. 
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= Imaging Findings 


R BLOODFLOW 


(A) Transverse Doppler image of the right testis shows normal intratesticular flow (arrows). 
(B) Transverse power flow image of the left testis shows complete absence of flow in the 
testicular parenchyma (asterisk). Flow is seen in the scrotal skin (arrow). 


= Differential Diagnosis E Other Imaging Findings 

* Acute testicular torsion: An acute onset of symptoms, e Nuclear medicine studies with technetium 99m pertech- 
with complete absence of flow in the testicular paren- netate show decreased perfusion in acute cases, with 
chyma and a normal-size testis, is characteristic. absence of activity on the affected side. In subacute cases, 

e Long-standing testicular infarction: In this, flow is also a “donut” sign is seen, with a central paucity of activity 
absent, but the testicle is smaller, with decreased surrounded by increased activity in the rim. 
echogenicity. e Magnetic resonance imaging may demonstrate actual 


twisting of the vessels of the spermatic cord. 


E Essential Facts 


. foes v Pearls & x Pitfalls 
* Testicular torsion 1S:a COMMON: CAUSE OF acütescrotal «= aesassssisniscssasscsnescocencscansacescsasiaescndnassssansssonaaiasacscseensseineacsigadesianisedesstscanestaasasoiae 


pain. 

e It is more common in children and young adults. 

* It may be idiopathic or related to minor congenital 
anomalies in the suspension of the testicle. Bell and clap- 
per abnormality is one of them. 

e There is a sudden onset of severe pain, most often at 
night. Almost half the patients give a history of recurrent 
symptoms. 

e If testicular torsion is not corrected within the first 
6 hours of onset, irreversible ischemic damage to the 
testis occurs. 

e Gray scale ultrasound is normal initially; later, however, 
the testis becomes swollen and hypoechoic because of 
edema. 

* Doppler ultrasound shows a complete absence of blood 
flow to the testicular parenchyma in all patients by 
4 hours. If the torsion is partial, it may manifest as rela- 
tive dampening of signal on the affected side. 


v If blood flow is present in both testes but is asymmetric, 
spectral waveforms should be obtained and compared. 
Look for dampening of flow on the affected side. 
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E Clinical Presentation 


A 68-year-old woman with malignant melanoma. Adrenal washout computed tomography was performed to evaluate an 
adrenal nodule. 
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E Imaging Findings 
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TEAN =78 HU 


POST CONTRASTS 


(A) Noncontrast computed tomography (CT) image at the level of the adrenal glands shows a nodule (arrow) in the right adrenal 
gland. The measured attenuation value is 48 Hounsfield units (HU). (B) CT image obtained 1 minute after the injection of con- 
trast shows heterogeneous enhancement of the adrenal nodule (arrow). The measured attenuation value is 88 HU. (C) CT image 
obtained 15 minutes after the injection of contrast shows some decrease in enhancement of the nodule (arrow). The measured 


attenuation value is 78 HU. The estimated absolute washout index is < 60%. 


E Differential Diagnosis 

e Adrenal metastasis: An attenuation value > 10 HU and a 
low absolute washout index suggest that the lesion is not 
an adenoma. Heterogeneous enhancement suggests ma- 
lignancy. The small size of the nodule, statistically higher 
frequency of metastases than of primary adrenal carcino- 
mas, and presence of underlying malignant disease favor 
metastasis over primary adrenal malignancy. 

e Primary adrenal carcinoma: Adrenal carcinoma shows 
enhancement features identical to those of metastases, as 
described previously. However, adrenal carcinoma is usu- 
ally large at the time of presentation. 

e Lipid-poor adrenal adenoma: High attenuation on noncon- 
trast images may be seen in lipid-poor adenoma. However, 
the heterogeneity of the enhancement and lack of washout 
suggest against this lesion being a lipid-poor adenoma. 


E Essential Facts 

e The adrenal gland is a frequent site of metastatic disease. 

° The four most common sources of adrenal metastases are 
melanoma and cancers of the lung, breast, and kidney. 

e Adrenal metastases may be unilateral or bilateral. 

e Nonmetastatic adrenal gland enlargement is seen in ~50% 
of patients with malignancy. This is believed to represent 
the response of the adrenal glands to the stress of malig- 
nancy. 


E Other Imaging Findings 

e Plain radiographs of the abdomen: no abnormality is ex- 
pected to be seen. 

e Intravenous (IV) pyelogram: If the mass is large, the ipsi- 
lateral kidney may be displaced inferiorly. Otherwise, no 
abnormality is seen. 


e Ultrasound: An adrenal nodule may be visible in patients 
with an appropriate body habitus. Neither gray scale 
sonography nor Doppler sonography can differentiate 
between malignant and benign adrenal masses. 

CT: Noncontrast CT shows an adrenal nodule with uni- 

form or irregular margins. Attenuation is never < 10 HU. 

Adrenal mass protocol CT is performed by obtaining thin 

sections through the adrenal glands without contrast 

and then at 1 and 10 or 15 minutes after the IV injection 

of a bolus of contrast. In the 1-minute images, the en- 

hancement is usually heterogeneous. Contrast retention 

is shown by high absolute and relative washout indices 

calculated from the delayed and early images. 

Magnetic resonance imaging (MRI): MRI is helpful in dif- 

ferentiating between benign and malignant lesions. MRI 

takes advantage of the fact that adenomas have intracel- 
lular lipid in the form of cholesterol, which causes signal 
dropout in the opposed-phase chemical shift images in 
comparison with the in-phase images. Although various 
mathematical formulae have been developed, the per- 
ception of signal dropout during visual inspection of the 
images is as accurate. In addition to an absence of intracel- 
lular lipid, malignant lesions often show heterogeneity on 

T2-weighted images. 

e Positron emission tomography (PET)/CT: Because it shows 
metabolism in the adrenal mass, PET/CT has a high accu- 
racy rate in the diagnosis of adrenal metastases. Malignant 
adrenal disease is hypermetabolic. However, false-positives 
and -negatives have been reported. 


v Pearls & x Pitfalls 

v An adrenal mass in a patient with history of malignancy 
is likely to be a metastatic lesion (~30-40% of patients). 

v Attenuation should be measured in the non-necrotic por- 
tions of the neoplasm. 
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Case 82 


E Clinical Presentation 


A 62-year-old woman who underwent computed tomography for nonspecific abdominal pain. 
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E Imaging Findings 


e Adrenal myelolipoma: A mass splaying the limbs of an 
adrenal gland suggests that the mass is arising from the 
adrenal gland. Macroscopic fat in a mass arising from the 
adrenal gland is pathognomonic for myelolipoma. The 
soft-tissue, non-fat-containing elements vary in amount 
and represent bone marrow. 

e Angiomyolipoma from the upper pole of a kidney: Angio- 
myolipoma, which is a fat-containing lesion, may appear 
to be contiguous with the adrenal gland when it arises 
from the upper pole of a kidney. A lesion splaying of the 
limbs of the adrenal gland is not expected. 

* Retroperitoneal liposarcoma: A retroperitoneal sarcoma 
arising in the vicinity of the adrenal gland may be mis- 
taken for a myelolipoma. However, a fat-containing mass 
definitely arising from the adrenal gland is almost invari- 
ably a myelolipoma. 


E Essential Facts 

e Adrenal myelolipoma is a benign neoplasm of the adrenal 
gland. 

e Adrenal myelolipoma is composed of elements of bone 
marrow (i.e., fat and myeloid cells). The proportions of 
the various elements vary from tumor to tumor. Some 
myelolipomata are composed entirely of myeloid tissue 
(lipid-poor myelolipomata). 

° Fifteen percent of myelolipomata are extra-adrenal. 

e Adrenal myelolipoma usually presents as an incidental 
finding. In a patient with complications, symptoms of 
flank pain may be present. 

¢ Hemorrhage into a myelolipoma is the main complica- 
tion. 


RadCases Genitourinary Imaging 


Contrast-enhanced computed tomography (CT) of the abdomen at the level of the 
adrenal glands shows a large mass splaying the limbs of the left adrenal gland (arrows). 
Soft tissue (asterisk) and fat-containing areas (arrowhead) are seen within the mass. 


e Noncontrast CT is sufficient to make the diagnosis and 
shows a mass that contains variable amounts of fat. 
Hemorrhage may be seen as an area of hyperattenuating 
soft tissue with peritumoral stranding. After intravenous 
(IV) contrast, the myeloid portion of a myelolipoma may 
enhance, and this should not be considered indicative of 
malignancy. 


Æ Other Imaging Findings 

e Plain radiographs of the abdomen: Large myelolipomas 
present as subtle lucencies. Calcifications may be seen. 
However, plain radiographs are usually normal. 

e IV pyelogram (IVP): A large myelolipoma may be shown 
to displace the kidney inferiorly. Otherwise, IVP is 
normal. 

e Ultrasound: If large enough to be visualized, an adrenal 
myelolipoma is seen as a heterogeneous mass that is pre- 
dominantly hyperechoic with some hypoechoic regions. 

e Magnetic resonance imaging: The macroscopic fat of a 
myelolipoma is bright on non-fat-saturated T1- and 
T2-weighted images. It shows loss of signal on fat- 
saturated T1- and T2-weighted images. Because the fat 
is macroscopic, no change in signal is expected between 
in-phase and opposed-phase T1-weighted images. 


v Pearls & x Pitfalls 


v Lesions splaying the limbs of an adrenal gland are most 
likely arising from the adrenal gland. 
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E Clinical Presentation 


A 17-year-old girl with a pelvic mass. She has not yet started menstruating. 
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E Imaging Findings 


e Hematocolpos: A large cystic abnormality within the 
pelvis in a young woman with delayed menarche should 
raise the suspicion of this abnormality. Because it rep- 
resents distension of the vagina and uterus with blood, 
the location between the urinary bladder and rectum is 
characteristic. The contents consist of altered blood and 
have a higher attenuation than that of clear fluid. Areas of 
fresh blood with hematocrit effect may be seen, as in this 
case. 

Endometrioma: Endometrioma is an extrauterine cyst 
lined by endometrium. On imaging, the appearance of 
the contents is identical to that of hematometrocolpos, 
but the location is not in the region of the vagina or 
uterus. 

Ovarian neoplasm: Neoplastic ovarian cysts usually occur 
in older women. They are not found in the characteristic 
location of the vagina. The contents typically do not have 
the attenuation of altered blood. 


E Essential Facts 

e Hematometrocolpos is distension of the uterus and va- 
gina with blood. 

e Distension of the endometrial cavity alone with blood is 
hematometra. Distension of the vagina alone is hemato- 
colpos. 

¢ Distension of the uterus and/or vagina with blood can oc- 
cur when any lesion obstructs the outflow of menstrual 
blood or the outflow of mucous secretions in postmeno- 
pausal women. 

* The cause of hematometrocolpos depends on the 
patient’s age. In young women, congenital imperforate 
hymen is the most common cause. In older women, 
vaginal carcinoma can cause hematometrocolpos, and 
cervical cancer can cause hematocolpos. In women in the 
geriatric age group, it is common to find a small amount 
of fluid in the endometrium due to age-related atrophy 
and narrowing of the cervical os. 


RadCases Genitourinary Imaging 


Contrast-enhanced axial computed tomography (CT) image obtained at the level of 
the pelvis. Between the urinary bladder (B) anteriorly and the rectum (R) posteriorly, 
there is a cystic abnormality (asterisk). It has a thick wall, and the contents are more 
hyperattenuating than the urine in the urinary bladder. There is higher-attenuation 
material posteriorly within the abnormality (arrowhead). 


e When due to imperforate hymen, hematometrocolpos 
presents as absence of menarche, abdominal distension, 
and symptoms of urinary urgency. Vaginal examination 
shows a distended hymen that is discolored because of 
the presence of blood behind it. 

e Urinary tract obstruction caused by the distended vagina 
and uterus and infection of the collected blood can occur 
as complications. 

e The treatment is incision through the imperforate hy- 
men. In patients with malignancy of the vagina or cervix, 
the treatment is that of the primary cause. In elderly 
postmenopausal women, no treatment is needed unless 
there is an infection or a suspicion of malignancy. 


=E Other Imaging Findings 

e Plain radiographs of the abdomen: they may be normal 
or show a large mass arising from the pelvis and displac- 
ing the bowel superiorly. 

Intravenous pyelogram: urinary obstruction, lateral dis- 
placement of the pelvic ureters, and an impression on the 
urinary bladder may be seen. 

Ultrasound: Vaginal ultrasound is precluded by a lack of 
sexual activity or vaginal stenosis. Abdominal ultrasound 
shows distension of the vagina and uterus and altered 
blood showing low-level echoes. 

Magnetic resonance imaging (MRI): The diagnosis on MRI 
depends on the presence of distension of the uterus and 
vagina with blood that appears bright on T1-weighted 
images and shows variable loss of signal on T2-weighted 
images. 


v Pearls & x Pitfalls 

v Because pregnancy presents with amenorrhea and 
abdominal distension, a negative pregnancy test should 
be confirmed before CT is performed in these patients. 
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Case 84 


E Clinical Presentation 


A 38-year-old woman with flank pain. She underwent mitral valve replacement 3 months previously. 
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E Imaging Findings 


= Differential Diagnosis 

e Psoas hematoma: Bleeding into the psoas muscle ap- 
pears as a collection with high attenuation when it is 
acute and more fluid attenuation with the passage of 
time. A history of anticoagulation is usual. 

Psoas abscess: Psoas abscesses can be due to pyogenic 
organisms or tuberculosis. The latter are rare. Abscesses 
show fluid attenuation. Calcification may be seen in pa- 
tients with tuberculosis. Differentiation from hematoma 
may depend on the clinical features of sepsis in pyogenic 
abscesses and slow onset in tuberculous abscesses. 
Retroperitoneal neoplasms: Primary and secondary 
neoplasms can develop in the psoas muscle. In addition, 
sarcomas can develop in the retroperitoneum. Liposar- 
coma is the most common and shows fat. 


m Essential Facts 

e Psoas hematoma can be caused by trauma or may occur 
spontaneously. Spontaneous psoas bleeding occurs over- 
whelmingly in patients with coagulopathy, whether due 
to liver disease or anticoagulation. 

e Patients present with back pain that may be indistin- 
guishable from ureteric colic. 

e Fresh blood quickly forms a clot. With the passage of 
time, it liquefies and is resorbed. 

* Complications of large hematomas include hypovolemia 
and an abscess if infection occurs. As a large hematoma is 
resorbed, unconjugated hyperbilirubinemia may develop. 

* Treatment with drainage is necessary only if there are 
complications. Attempts at percutaneous drainage may 
be unsuccessful because of the jelly-like consistency of 
clotted blood and may cause an abscess by introducing 
infection. Therefore, an uncomplicated hematoma is left 
to resorb by itself. 


RadCases Genitourinary Imaging 


Noncontrast axial computed tomography image at the level of the kidneys. The left 
kidney (arrow) is displaced anteriorly by a large lesion (asterisk) in the left psoas mus- 
cle. The lesion shows heterogeneous attenuation, with areas of high and low attenua- 
tion. No calcification is seen. 


m Other Imaging Findings 

e Plain radiographs of the abdomen: Swelling of the psoas 
may be seen. The psoas outline on the affected side is 
often obliterated. Usually, there is scoliosis with contra- 
lateral convexity. 

Intravenous pyelogram: With a small hematoma, it may 
be normal. With a large hematoma, renal displacement 
may be seen. 

Ultrasound: It may not show small hematomas. The 
appearance of a large hematoma depends on its age. 
Acute hematoma has an echogenicity higher than that of 
muscle. Because retroperitoneal fat is also hyperechoic, 
an acute hematoma may be missed entirely on ultra- 
sound. With time, as the hematoma liquefies, it acquires 
a complex cystic appearance and may resemble a psoas 
abscess. In that case, history and absence of sepsis may 
be the only noninvasive ways of differentiating. 
Magnetic resonance imaging: An acute hematoma may 
be isointense to muscle. Soon after, it becomes hyperin- 
tense on T1-weighted images and has variable low signal 
intensity on T2-weighted images. A hypointense rim may 
develop in the periphery in older hematomas. 


v Pearls & x Pitfalls 


v A subacute psoas hematoma may be indistinguishable 
from a psoas abscess by imaging alone. 
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Case 85 


E Clinical Presentation 


A 38-year-old man with bilateral flank masses. Computed tomography was performed. 
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E Imaging Findings 


= Differential Diagnosis 


e Adult polycystic kidney disease (PKD): Numerous, 
tightly packed renal cysts that involve both kidneys and 
replace the renal parenchyma are typical of adult PKD. 
Most of the cysts are typical simple cysts. However, 
they tend to hemorrhage, and the signal intensity may 
be variable depending on the amount and chronicity of 
hemorrhage. Calcifications in the walls of the cysts are an 
expected finding. 

e Multiple bilateral simple cysts: Multiple simple cysts can 
occur in both kidneys and resemble adult PKD. They are 
fewer in number and sparser in distribution, and they do 
not displace the renal parenchyma. The kidneys are of 
normal size. 

e Acquired PKD: Multiple cysts may be seen in patients with 
end-stage kidney disease on long-term dialysis. The kid- 
neys are small. The cysts are sparsely distributed and small. 


E Essential Facts 

e PKD is an autosomal dominant hereditary disorder. There 
are two types. Autosomal recessive PKD manifests in 
infants or children. Autosomal dominant PKD manifests 
in adults and is also referred to as adult PKD. 

The underlying disorder is a genetic mutation causing 
monoclonal proliferation of the tubular cells. The fre- 
quency of intracranial aneurysms is increased in patients 
with adult PKD. 

Adult PKD almost invariably involves both kidneys, which 
are enlarged and may be palpable. All cysts start as 
simple cysts. However, with time, both kidneys contain 
simple cysts and hemorrhagic cysts with blood products 
of various ages. With time, wall calcifications develop in 
hemorrhagic cysts. 

Adult PKD generally presents in the 3rd to 5th decades 

of life with decreasing renal function. An acute presenta- 
tion with severe flank pain due to intracystic hemorrhage 
may precede renal impairment. Less commonly, adult 
PKD may be detected incidentally by imaging. 


RadCases Genitourinary Imaging 


Noncontrast computed tomography image of the abdomen shows both kidneys 
(arrows) to be enlarged. The renal parenchyma on both sides has been replaced by 
multiple focal lesions with fluid attenuation. Scattered among these simple cystic focal 
lesions are other lesions with high attenuation (asterisks). Calcifications are seen in the 
wall of one of the cysts in the left kidney (arrowhead). 


e Adult PKD results in a relentlessly progressive destruc- 
tion of the renal parenchyma, with worsening renal func 
tion that ultimately necessitates dialysis or transplant. 

e The frequency of malignant renal neoplasms in adult PKD 
is the same as that in the general population. 


Æ Other Imaging Findings 

e Plain radiographs of the abdomen: renal enlargement 
may be discernible and severe enough to displace bowel 
gas shadows. 

Intravenous pyelogram: Excretion of contrast depends on 
the adequacy of renal function, and lack of excretion may 
result in nonvisualization of the kidneys in advanced cases. 
If excretion occurs, the collecting systems are seen to be 
markedly deformed because of pressure effects of the cysts. 
Ultrasound: Renal enlargement and the presence of tightly 
packed cysts are well shown. Most of the cysts are anechoic 
with imperceptible walls, features typical of simple cysts. 
Acutely hemorrhagic cysts show internal debris. Cysts with 
wall calcifications show shadowing echogenic foci that may 
resemble stones. Detection of hydronephrosis by ultra- 
sound may not be possible in a polycystic kidney. 

Magnetic resonance imaging (MRI): Both kidneys are 
enlarged and replaced by cysts. The contents of simple 
cysts are hypointense on T1-weighted images and hyper- 
intense on T2-weighted images. Hemorrhagic cysts show 
contents that are hyperintense on T1-weighted images 
and hypointense on T2-weighted images. No suppres- 
sion is seen on fat-saturated images. Intermediate signal 
intensity is seen on cysts with old hemorrhages. Calcifi- 
cation in the walls shows no signal and therefore may not 
be perceptible on MRI. 


v Pearls & x Pitfalls 

v Adult PKD is bilateral, and the diagnosis is doubtful if 
only one kidney is involved. 

v Acute hemorrhage should be suspected in all patients 
with known adult PKD who present with acute pain. 
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Case 86 


E Clinical Presentation 


A 65-year-old man with an incidental renal finding on computed tomography of the chest. 
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E Imaging Findings 


° Left hydronephrosis due to ureteropelvic junction (UPJ) 
obstruction: The hydronephrosis is severe, and the 
renal parenchyma is markedly atrophic. The ureter is not 
dilated. 

e Chronic left hydronephrosis due to ureteric obstruction: 
Very proximal ureteric obstruction may show findings 
similar to those of UPJ obstruction. However, some por- 
tion of the dilated ureter should be visible. 

e Parapelvic cyst: This is more common than hydrone- 
phrosis. Because these cysts are often multiple, they may 
closely mimic hydronephrosis on ultrasound. However, 
parenchymal atrophy is not expected. 


m Essential Facts 

* UPJ obstruction is the most common cause of hydrone- 
phrosis in the neonate. 

e Itis more common in males. 

e In may present at any age. 

e Itis more common on the left. Bilateral involvement is 
seen in 40% of cases. 

e Most cases of UPJ obstruction in children are due to 
functional abnormalities at the UPJ; however, in older 
patients, aberrant vessels or kinks may be responsible. 

e The childhood presentation is with an abdominal mass. 
The adult presentation is mostly as an incidental finding 
on imaging. 

e Parenchymal atrophy ensues early. Therefore, in patients 
presenting in adulthood, the parenchyma is completely 
atrophied and the kidney is unsalvageable. 

e Noncontrast CT shows hydronephrosis as a dilated, fluid- 
filled collecting system in the renal sinus. There is no 
dilatation of the ureter. Atrophied parenchyma appears 
as a crescent rim around the dilated collecting system. No 
excretion is seen after intravenous (IV) contrast. 


RadCases Genitourinary Imaging 


Coronal computed tomography (CT) image in the region of the kidneys shows a 
normal-size right kidney (arrow) with two simple cysts. The left kidney shows marked 
dilatation of the pelvis and calices (asterisk). There is nearly complete parenchymal 
atrophy (arrowhead). A dilated ureter is not visualized on this image and was not pres- 
ent on other images (not shown). 


Æ Other Imaging Findings 
e Plain radiographs of the abdomen may show a mass on 
the affected side. 
* IV pyelogram shows delayed opacification of collecting 
system without hydroureter in patients with mild to 
moderate hydronephrosis. As the degree of hydronephro- 
sis increases, excretion becomes progressively delayed 
until the kidney is not visualized at all. A negative 
nephrogram may be seen in the immediate postcontrast 
images. 
Ultrasound shows a fluid-filled mass in the region of the 
kidney. Its true nature is revealed by the identification of 
fluid-filled branches. Because of atrophy, the renal paren- 
chyma may not be seen. A dilated ureter is not seen. 
Magnetic resonance imaging shows the dilated collect- 
ing system as fluid-filled structures with a characteristic 
shape and location. 


v Pearls & x Pitfalls 


v If one kidney is obstructed, always determine the status 
of the other kidney. 
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Case 87 


E Clinical Presentation 


A 67-year-old woman with a history of cervical cancer. 
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= Imaging Findings 


RadCases Genitourinary Imaging 


(A) Contrast-enhanced computed tomography (CT) image in the region of the kidneys. 
The left kidney (arrow) is significantly smaller than the right because of parenchymal 
atrophy. The outline of the unilateral small kidney is smooth. There is a mild delay in 
perfusion. The collecting system shows mild dilatation (arrowhead). The contralateral 
kidney is normal. (B) Contrast-enhanced CT image of the abdomen at the same level 
6 months earlier confirms left hydronephrosis (arrowhead) in the past. This was produced 
by a malignant pelvic lymph node (not shown) and was treated with a ureteric stent in 


the interval between the two scans. 


= Differential Diagnosis 

e Postobstructive atrophy: Unilateral smooth atrophy of a 
kidney with residual dilatation of the collecting system 
is characteristic. A demonstration of hydronephrosis in 
the past confirms the diagnosis. The contralateral kidney 
becomes hypertrophic if the event took place when the 
patient was younger than 40 years of age. 

Long-standing unilateral renal vascular disease: A long- 
standing decrease in the blood supply to the kidney in 
the past, whether due to renal artery stenosis, throm- 
bosis, or embolism or to renal vein thrombosis, results 

in shrinkage of the kidney. The small kidney retains its 
smooth outline. The collecting system is expected to be 
of normal size and not dilated. 

Congenital unilateral hypoplastic kidney: This is an ex- 
tremely rare condition. The affected kidney is small with 
a smooth outline. There is no dilatation of the collecting 
system. The number of calices is less than six. Because 
this is a congenital condition, the contralateral kidney is 
always enlarged. 


E Essential Facts 

e Postobstructive atrophy of the kidney is a decrease in size 
of the kidney after relief of chronic obstruction. 

¢ In patients with chronic unilateral urinary tract obstruc 
tion and hydronephrosis, the renal parenchyma atro- 
phies, although the overall size of the kidney does not 
decrease because of the large, dilated collecting system. 
When the obstruction is relieved, the kidney collapses 
like a deflated balloon and becomes a unilateral small, 
smooth kidney. 

e The site of past urinary obstruction may be at the ure- 
teropelvic junction, ureter, or urinary bladder. 

e If the event takes place before the age of 40 years, there is 
enough regenerative capacity of the contralateral kidney 
that it becomes hypertrophic to compensate for loss of 


the affected renal parenchyma. Beyond that age, the abil- 
ity of the contralateral kidney to become hypertrophic is 
less marked. 

e The atrophic kidney retains its smooth, reniform outline. 

e The collecting system of the affected kidney never re- 
turns to normal, even after relief of chronic obstruction, 
and there is some residual dilatation. This feature differ- 
entiates it from renal atrophy due to vascular disease. 

* The function of the affected kidney depends on the 
amount of residual parenchyma. 


=Æ Other Imaging Findings 

e Plain radiographs of the abdomen: unilateral renal atro- 
phy may be discernible. 

e Intravenous pyelogram (IVP): The smooth outline of the 
affected kidney may be appreciated in the nephrographic 
phase. In severe cases, the kidney on the affected side 
may not be visualized. More often, no change in function 
can be detected by IVP. 

e Ultrasound: the kidney is small and shows parenchymal 
atrophy and no collecting system dilatation. 

e Magnetic resonance imaging: The affected kidney is 
small and smooth, and the collecting system is mildly 
dilated. Mild dilatation of the collecting system is seen 
best on T2-weighted images. 

e Nuclear medicine study: The perfusion is normal. Split 
function studies show the contribution of the affected 
side to renal function to be decreased. 


Vv Pearls & x Pitfalls 

v Inall patients with a unilateral small, smooth kidney, 
assess the collecting system for dilatation. If it is dilated, 
postobstructive atrophy is more likely. If it is not di- 
lated, long-standing unilateral renal vascular disease is 
more likely. 
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Case 88 


SAG RT KIDNEY SAG LT KIDNEY 


A 54-year-old woman on long-term dialysis with the recent development of hematuria. 
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= Imaging Findings 


RadCases Genitourinary Imaging 


(A) Sonographic image of the right kidney demonstrates marked renal atrophy (arrow). Multiple simple-appearing cysts (asterisks) are 
seen in the kidney. (B) Sonographic image of the left kidney also demonstrates marked renal atrophy. Some cysts are seen. At the upper 
pole, there is a solid mass (arrow). (C) T2-weighted magnetic resonance imaging through the area of the mass confirms the presence of 
the mass (arrow) and shows it to be a solid lesion that is mildly hyperintense to muscle. 


= Differential Diagnosis 

e Acquired cystic disease with development of malig- 
nancy: Small kidneys with small cysts in a patient who 
has a history of long-term dialysis is highly suggestive of 
acquired cystic disease. A solid mass in a patient with ac 
quired cystic disease is highly suspicious for malignancy. 

* Acquired cystic disease with hemorrhage: Hemorrhage 
into the cysts may develop in a patient with acquired 
cystic disease. Hemorrhagic cysts have a complex 
appearance on ultrasound, may show hematocrit effect, 
and are generally bright on T1-weighted images and dark 
on T2-weighted images. 

e Adult polycystic kidney disease (PKD): In patients with 
adult PKD, the kidneys are enlarged. The cysts are 
much more numerous and larger. Some cysts may show 
hemorrhage. 


E Essential Facts 

e Acquired cystic disease of the kidneys develops in pa- 
tients on long-term dialysis. 

e The cysts do not cause any symptoms. 

° The kidneys are almost always atrophic. The cysts are 
small. Hemorrhage into the cysts is common. 

e The only clinical significance of acquired cystic disease 
of dialysis is that the frequency of renal malignancy is 
increased. 

e The malignancy in such patients is commonly renal cell 
carcinoma. 

e Malignancy appears more commonly in men. 

e Malignancy in a patient with acquired cystic disease usu- 
ally presents with hematuria. 


Œ Other Imaging Findings 

e Plain radiographs of the abdomen: they are expected to 
be normal. 

e Intravenous pyelogram (IVP): in current practice, IVP is 
not indicated in patients with chronic renal disease. 

* Computed tomography (CT): Noncontrast CT shows atro- 
phic kidneys with multiple small cysts and contour de- 
formity due to a neoplasm if it is large enough. Iodinated 
intravenous contrast can be given to patients on dialysis. 
After contrast administration, enhancement is seen ina 
malignant mass. 


Vv Pearls & x Pitfalls 

v A solid renal mass in a patient with acquired cystic dis- 
ease of dialysis should be considered malignant unless 
proven otherwise. 
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Case 89 


E Clinical Presentation 


A 38-year-old man with left lower quadrant pain. Contrast-enhanced computed tomography was performed to determine 
the cause. 
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E Imaging Findings 


RadCases Genitourinary Imaging 


(A) Contrast-enhanced computed tomography (CT) image at the level of the kidneys 
shows that the left kidney (short arrow) is in the corticomedullary phase while the right 
kidney is in the nephrographic phase. Therefore, the passage of contrast through the 
left kidney is lagging passage through the right. There is mild dilatation of the collect- 
ing system on the left (asterisk). Note the mildly dilated upper ureter (long arrow). Mild 
perinephric stranding (arrowheads) is also seen. (B) Contrast-enhanced CT image at a 
level immediately inferior to that in Figure A shows the dilated ureter (arrow) ending in 
a hyperattenuating focus (arrowhead) whose attenuation is higher than that of any of 


the vessels opacified with intravenous contrast. 


= Differential Diagnosis 

* Obstructing left ureteric calculus: Acute ureteric 
obstruction is the most common cause of delay in the 
passage of contrast through a kidney. The presence of a 
calcific density in the ureter with dilatation of the ipsilat- 
eral ureter and collecting system shows that the obstruc 
tion is caused by a ureteric calculus. The perinephric 
stranding shows that the obstruction has been present 
for at least a few hours. 

Renal artery stenosis: Delay in the passage of contrast 
through a kidney may occur with renal artery stenosis. 
Dilatation of the collecting system or an obstructing 
stone would be unexpected in such a case. Review of 

the renal arteries on thin sections may help confirm the 
absence of stenosis. 

Renal vein thrombosis: Delay in the passage of contrast 
through a kidney may occur with renal vein thrombosis. 
The affected kidney is expected to be enlarged and edem- 
atous. Dilatation of the collecting system is not expected. 


=m Essential Facts 
* Stone disease is one of the most common conditions af- 
fecting the urinary tract. 
e The stones may be located anywhere in the kidneys, 
ureters, or urinary bladder. In a ureter, stones are often 
impacted at the points of narrowing, which are the pel- 
viureteric junction, the junction of the middle and lower 
thirds of the ureter where the ureter crosses the internal 
iliac vessels, and the ureterovesical junction (UVJ). 
Urinary tract stones may be asymptomatic or present 
with pain, hematuria, recurrent urinary tract infections, 
or long-standing urinary tract obstruction. 
The composition of stones is variable. 
Whereas noncontrast CT shows ureteric stones easily 
because of their high attenuation, they may be difficult 
to detect on contrast-enhanced CT. In such cases, delayed 
passage of intravenous contrast through the parenchyma 
of the affected side with other signs of acute obstruction 
should prompt a careful search for the obstructing stone. 


Æ Other Imaging Findings 


Plain radiographs of the abdomen: The visualization of 
stones depends on their composition and size. Uric acid 
and xanthine stones are radiolucent and not seen on 
plain films. However, they are visible on CT. 

Intravenous pyelogram (IVP): The scout film is the most 
important image to show stones. Excreted contrast in 
the collecting systems and ureters obscures stones. This 
obscuration is evidence that a stone is within the ureter. 
However, it must be confirmed that the stone remains 
obscured on oblique views. Obstructive changes are well 
seen on IVP. With high-grade obstruction, the kidney and 
ureter on the side of the stone may be nonvisualized. 
Ultrasound: When visualized, stones are seen as echo- 
genic structures with significant clean shadowing. Renal 
and UVJ stones are most likely to be visualized by ultra- 
sound. The sensitivity of ultrasound for ureteric stones 

is abysmally low. Acute hydronephrotic changes may be 
subtle and are easy to miss. The use of Doppler examina- 
tion of the urinary bladder to show unilateral absence of 
ureteric jets as presumptive evidence of a ureteric stone 
has been described, but there are many pitfalls. 

Magnetic resonance imaging (MRI): In a patient with a uri- 
nary tract stone, the stone itself is not visible on MRI. How- 
ever, its obstructive effects are well seen on T2-weighted 
images. Perinephric stranding is seen on fat-saturated 
T2-weighted images as bright streaks and on opposed- 
phase T1-weighted gradient echo images as dark streaks. 


v Pearls & x Pitfalls 


v The unopacified medullary pyramids in the corticomed- 


ullary phase must not be confused with perfusion de- 
fects due to acute pyelonephritis. The latter are random 
in distribution and extend from the renal sinus to the 
renal surface. 


Case 90 


E Clinical Presentation 


A 68-year-old man with difficulty urinating. 
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E Imaging Findings 


(A) Postcontrast axial computed tomography (CT) image obtained at the level of the 
urinary bladder shows a fluid-filled structure (arrow) adjacent to the urinary bladder 
(asterisk). There is a subtle communication (C) between the larger abnormality and 
the urinary bladder. The wall of the urinary bladder (arrowhead) is thickened. No filling 
defect is seen. (B) Postcontrast axial CT image obtained at a level below that of Figure B 
shows that the prostate is enlarged (arrow). Calcifications (arrowhead) are seen within 
the prostate. 


e Diverticula are surgically treated if they are large or cause 
symptoms, or if complications develop. Otherwise, treat- 


= Differential Diagnosis 


* Acquired bladder diverticula due to bladder outlet 


obstruction by an enlarged prostate: These outpouch- 
ings of the urinary bladder mucosa are usually due to 
an underlying bladder outlet obstruction or neurogenic 
problems of bladder emptying. Their location is random 
and not related to the ureteric orifices. Their walls are 
characteristically thin. 

Hutch diverticula: These are congenital outpouchings 
arising from the urinary bladder. A location adjacent to 
the ureterovesical junction is characteristic. 

Pelvic fluid collections: Abscesses show thick, enhancing 


ment is targeted at the underlying condition. 


e Diverticula fill with contrast on the excretory phase of 


CT urography, indirectly demonstrating communication 
with the urinary tract. Because the communication of a 
diverticulum with the urinary bladder may be small, it 
may be difficult to demonstrate directly on CT. However, 
a review of thin sections may be helpful. Otherwise, the 
diagnosis is presumed because of the proximity to the 
urinary bladder. 


=E Other Imaging Findings 


walls and inflammatory changes. Lymphoceles are bland, 
spherical fluid collections located in the external or inter- 
nal iliac lymph node regions. Seminal vesicle cysts are 
small and intimately related to the seminal vesicles. 


* On all imaging modalities, bladder diverticula appear as 
solitary or multiple fluid-containing structures of various 
sizes that connect with the urinary bladder. Depending 
on size, a communication may or may not be visible. If 
it is not visible directly, the presence of a communica- 
tion can be deduced indirectly on intravenous pyelogram 
(IVP) by the passage of contrast into the diverticulum. On 
IVP and ultrasound, enlargement of the diverticulum on 
postvoid images is also an indirect sign of communica- 
tion with the bladder. 


E Essential Facts 
e Bladder diverticula are outpouchings arising from the 
bladder wall and communicating with the bladder cavity. 
° Bladder diverticula may be congenital or acquired. 
Congenital diverticula are usually solitary and occur in 
specific locations. They may be at the apex of the bladder 
if a urachal remnant has remained partially patent at its 
origin from the bladder (urachal diverticulum). Hutch 
diverticulum is a congenital diverticulum that can be 
unilateral or bilateral and is located close to the uretero- 
vesical junction. Acquired diverticula are caused by blad- 
der outlet obstruction or neurogenic bladder. 
Bladder diverticula are usually an incidental finding on 
imaging examination. They may manifest as recurrent 
urinary tract infections due to the stasis of urine. 
Stones or urothelial neoplasms may develop in diverticula. 
On pathologic examination, diverticula are of varying 
sizes. The neck may be small or large. The wall is made 
up of all three layers of the bladder in congenital diver- 
ticula and of prolapsed mucosa in acquired diverticula. 


v Pearls & x Pitfalls 


v When bladder diverticula are seen, always look for a 
cause of bladder outlet obstruction and evaluate the 
kidneys and ureters for hydronephrosis and hydroure- 
ter, respectively. 

v Always examine the diverticula carefully for focal 
wall thickening or filling defects that may suggest 
malignancy. 
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Case 91 


E Clinical Presentation 


A 26-year-old man with infertility. 
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E Imaging Findings 


RadCases Genitourinary Imaging 


(A) Postcontrast axial computed tomography (CT) image obtained at the level of the ingui- 
nal canals shows bilateral, symmetric small nodules (arrows) in the inguinal canals. No bowel 
is seen. No evidence of hernia is identified. The nodules have uniform soft-tissue attenuation. 
(B) Postcontrast axial CT image obtained at a level below that of Figure A shows that the scrotum 


(arrows) is empty. 


= Differential Diagnosis 

e Bilateral undescended testes: The absence of testes in the 
scrotum is characteristic. The lack of development of the 
scrotum and the small size of the testes show that this 
problem has been present since birth. 

e Bilateral retractile testes: These are more common in boys. 
Because the testes have descended normally, the scrotal 
sac is expected to be of normal development, and the 
testicular size is normal. 

e Bilateral funicular hydrocele: A loculate hydrocele can 
sometimes be limited to the portion of the tunica vaginalis 
within the inguinal canal. It is expected to be of fluid at- 
tenuation. The scrotum would be expected to be normally 
developed and contain testes of normal size. 


E Essential Facts 

e The condition of undescended testes, also called cryptor- 
chidism, is seen in 10 to 30% of preterm infants, 3 to 6% of 
full-term infants, and > 1% of infants at 1 year. 

e Cryptorchidism is bilateral in a third of patients. 

¢ Although undescended testes can be located anywhere 
from the level of the origin of the gonadal veins to the 
inguinal canals, the most common site of arrest of descent 
is in the inguinal canals (75%). In 8% of patients, the testes 
are located within the abdomen. 

e Nondescent of the testes is usually found in the well-baby 
clinic during a routine examination. However, it can go 
undetected until adulthood. 

e Because the presence of a normal testicle within the 
scrotal sac is required for normal development of the sac, 
the ipsilateral hemiscrotum is underdeveloped in a patient 
with an undescended testis. 

* If not repaired before the age of 6 years, an undescended 
testicle becomes nonfunctional and does not produce 


sperm. Therefore, if the condition is bilateral, it causes 
infertility. Gonadal hormone production remains 
normal. 

e An undescended testicle is more prone to trauma, and the 
frequency of malignancy is much higher. Therefore, if dis- 
covered after the age of 6 to 10 years, undescended testes 
are removed. 


E Other Imaging Findings 


e Plain radiograph of the abdomen: no abnormality is 
expected. 

e Intravenous pyelogram: no abnormality is expected. 

e Ultrasound: This is the investigation of choice. The scrotal 
sac is shown to be empty. The undescended testis is lo- 
cated most commonly in the inguinal canal and is seen as a 
uniformly hypoechoic structure. The size is usually smaller 
than normally expected for the age of the patient. The 
sensitivity of ultrasound in searching for an undescended 
testis in the abdomen is suboptimal. 

e Magnetic resonance imaging (MRI) shows an undescended 
testis as a round or oval structure with low signal inten- 
sity on T1-weighted images and high signal intensity on 
T2-weighted images. Signal intensity on T2-weighted im- 
ages may be low in cases of significant atrophy. 

e Testicular venography: in the past, this was the most 
reliable method of localizing an undescended testis but is 
seldom used in current practice. 


v Pearls & x Pitfalls 

v CTand MRI examinations performed to search for an 
undescended testis not seen in the inguinal canal by 
ultrasound should extend up to the level of the renal 
hila. 
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E Clinical Presentation 


A 64-year-old man with mediastinal widening on routine chest radiograph. 
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E Imaging Findings 


Ultrasound image of the left testicle (asterisk) shows a lobulated, heavily calcified 
lesion (arrow) with distal acoustic shadowing (arrowhead). No soft-tissue component is 
TRY LT MID obvious. There is no fluid in the scrotum. 


= Differential Diagnosis sound, cross-sectional imaging of the chest, abdomen, 
E EE A E E E A AT AT TE OS and pelvis with computed tomography (CT) is warranted 
° Burned-out testicular tumor: Large, dense calcifications to look for extragonadal spread. 
with shadowing are characteristic in an older man. This e If there is extragonadal spread, orchiectomy is considered 
should always be the first diagnosis in such patients, and necessary because of the potential for the presence of 
further investigation is warranted. viable neoplastic cells within these lesions. If no extrago- 
e Sertoli-Leydig cell tumor: These benign tumors can pro- nadal spread is found, the management is not clear. Some 
duce an identical appearance. However, they are found surgeons opt for orchiectomy, whereas others advise 
characteristically in prepubescent boys. follow-up. 


* Calcified testicular granuloma: In areas where tuberculo- 
sis is endemic, it should be considered as a cause of calci- 
fications anywhere. They are more likely to be multiple. m Other Imaging Findings 


* No imaging of the primary site other than ultrasound is 


E Essential Facts necessary in such cases. 

NOE E E E E denna E tangs: « CT: Calcification will be seen in the testis if CT is 

+ Burned-out testicular tumor is the name given to a calci- performed. The extragonadal sites are not calcified. 
fied scar in the testicle that is left behind after apparently e Magnetic resonance imaging: these lesions appear as 
spontaneous regression of a germ cell testicular neoplasm. areas of signal dropout. 


° Even though the primary tumor has regressed, viable 
neoplastic cells may be present. In fact, most of these 


lesions are found during the investigation of patients v Pearls & x Pitfalls 

OR a e E 

mediastinum. v A search for extragonadal neoplastic spread is essential 
* Patients with these tumors do not have any symptoms in all patients with sonographic findings of a burned- 

and may not have a palpable testicular abnormality. out testicular tumor. 


e If such lesions are found incidentally on scrotal ultra- 
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Case 93 


E Clinical Presentation 


A 48-year-old woman with pelvic pressure on the left. 
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E Imaging Findings 


RadCases Genitourinary Imaging 


(A) Contrast-enhanced computed tomography of the pelvis obtained at the level of the uterus 
shows the body of the uterus (arrow) to be pushed to the right by a large mass (asterisk) on 
the left side of the pelvis. The mass has very hypoattenuating contents mixed with areas of 
soft-tissue attenuation. A fluid level is seen in the dependent portion of the mass (arrowhead). 
(B) When the same image is viewed in wide window, the contents of the mass become grayer 
and the gas in the bowel (arrowhead) remains black, thus showing that the hypoattenuating 


areas in the mass consist of fat. 


= Differential Diagnosis 

e Ovarian dermoid cyst: A large mass in a woman's pelvis 
that contains fat and soft tissue is a dermoid cyst unless 
proven otherwise. The fat is characteristically signifi- 
cantly more hypoattenuating than adipose tissue, and 
fat—fluid levels are characteristic. 

e Pelvic liposarcoma: Liposarcoma is much rarer in the 
pelvis than in the retroperitoneum. The fat in a liposar- 
coma has the attenuation of adipose tissue, and the areas 
of dedifferentiation appear much more solid. Fluid levels 
are not expected. 

* Colonic lipoma: A fat-containing mass within the colon 
represents a colonic lipoma. They are well-defined 
masses. Solid areas and fluid levels are not expected. 


m Essential Facts 

* Dermoid cyst is the most common neoplastic lesion of 
the ovary. 

e It isa benign germ cell tumor containing mature ele- 
ments from all three germ cell layers. The ectodermal 
elements predominate. 

e Most dermoid cysts are seen in persons of reproductive 
age. 

e A dermoid cyst is a unilocular cystic lesion. It is lined by 
epidermis and may contain hair and teeth. Fatty seba- 
ceous material seen in the lumen or as a mural nodule 
is called a sebaceous plug, dermoid plug, or Rokitansky 
nodule. 

e Dermoid cyst is a common cause of ovarian torsion. 

e Malignant degeneration occurs in < 5% of cases. It is 
more likely to occur in larger tumors and in the tumors of 
postmenopausal women. Because ectodermal elements 


predominate, the most common malignancy is squamous 
cell cancer arising from the skin. 
e Rarely, rupture may occur and cause chemical peritonitis. 


m Other Imaging Findings 
e Plain radiograph of the abdomen: A lucent fat-containing 
pelvic mass may be visible and suggest a dermoid cyst. 
However, more commonly, a dermoid cyst is identified on 
plain radiography by the presence of recognizable teeth. 
e Intravenous pyelogram: this does not show any specific fea- 
tures, but ureteric obstruction may be diagnosed if present. 
e On ultrasound, the typical appearance is that of a cyst 
with mildly echogenic contents (liquid fat) and an ec- 
centric, echogenic sebaceous plug. Sometimes, a fat-fluid 
level may be discernible within the cyst. Less commonly, 
multiple punctate and linear echogenic areas may be 
seen within a cyst (“falling snow” sign). 
Magnetic resonance imaging: The fat component appears 
hyperintense on non-fat-saturated T1-weighted images. 
It stands out from hypointense fluid. Because fat and fluid 
are both hyperintense on non-fat-saturated T2-weighted 
images, the conspicuity of the fat is much less on these. 
Fat-saturated images show signal suppression in the fatty 
part of the neoplasm. 


v Pearls & x Pitfalls 

x It is easy to mistake large fat- and debris-containing 
ovarian dermoid cysts for gas- and feces-containing 
sigmoid colon. Widening the window helps differenti- 
ate between them. The air in the bowel remains dark, 
and the fat in the dermoid becomes gray. 
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Case 94 


E Clinical Presentation 


A 38-year-old woman with severe lower abdominal pain. 
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m= Imaging Findings 


A 


A 


RadCases Genitourinary Imaging 


(A) Contrast-enhanced computed tomography (CT) of the pelvis shows a large round mass 
(arrow) in the midline of the pelvis, more toward the right. The mass has fluid attenuation, and 
swirling hyperattenuating areas (arrowhead) are seen within it. The wall of the mass is mildly 
thickened. The right ovary is not seen separately. There is free fluid in the right adnexal region 
(asterisk). (B) Contrast-enhanced CT of the pelvis at a level lower than that of Figure A shows the 
lower portion of the mass seen in Figure A (arrow). The uterus is seen behind the mass and is 
pulled toward the right side (asterisk). The left ovary appears normal (arrowhead). 


= Differential Diagnosis 

e Ovarian torsion: An enlarged ovary surrounded by 
stranding and free fluid, along with displacement of the 
uterus to the affected side, is a characteristic finding. 

e Hemorrhagic ovarian cyst: The high-attenuation material 
within the cyst is suggestive of a hemorrhagic cyst. Al- 
though that is correct, displacement of the uterus toward 
the affected side is not expected. 

e Ovarian neoplasm: This should always be kept in mind when 
an ovarian mass is encountered. Neoplasms usually do not 
show hemorrhage. A mass in the ovary or adnexa will push 
the uterus contralaterally rather than pull it ipsilaterally. 


m Essential Facts 

e Ovarian torsion is a gynecologic emergency in which the 
mesovarium is partially or completely twisted. 

e Torsion occurs more commonly on the right. It is more 
likely to develop if there is an ovarian mass, particularly if 
adhesions are present. 

e Ovarian torsion first blocks the venous drainage, leading 
to enlargement of the ovary. Without demonstration of 
ovarian enlargement or a mass, an imaging diagnosis of 
ovarian torsion cannot be made. 

e With venous occlusion, thickening of the ovarian cyst 
wall and hemorrhage into the cyst may also occur. 

e The twisted adnexa are shortened and so pull the uterus 
ipsilaterally; this is a characteristic finding. Free fluid and 
edema in the periadnexal fat are also expected. 


e With further torsion, the arterial supply becomes com- 
promised, which can lead to ovarian infarction. 

e Patients present with acute abdomen and tenderness. 

e CT is characterized by a well-defined adnexal mass due to 
an enlarged ovary, ipsilateral deviation of the uterus, and 
fat stranding in the pelvis. 


E Other Imaging Findings 
e Plain radiograph of the abdomen: a pelvic mass may be 
visualized. 
e Ultrasound is the usual way of making a diagnosis. The 
most common and important sign is enlargement of the 
ovary, without which ovarian torsion may be impos- 
sible to diagnose prospectively. Hemorrhage can be seen 
within the follicles. Free fluid may be present around the 
ovary. On Doppler sonography, if twisted adnexal vascu- 
lature can be shown, it is pathognomonic (“whirlpool” 
sign). Blood flow within the ovary may be seen until a 
very late stage in torsion. 
Magnetic resonance imaging (MRI): tube thickening, an 
adnexal mass with smooth wall thickening, and ipsilat- 
eral displacement of the uterus are also seen on MRI. 


v Pearls & x Pitfalls 

v Anormal-size ovary demonstrated on any modality 
goes against a diagnosis of acute ovarian torsion ina 
woman with lower abdominal pain. 
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MEAN =38HU S MEAN = 130 HU 


POST CONTRAST 10m: MEAN = 58HU 


E Clinical Presentation 


A 40-year-old man with severe episodic hypertension. 
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= Imaging Findings 


RadCases Genitourinary Imaging 


MEAN = 38-HU 


130 HU 


(A) Non-contrast-enhanced computed tomography (CT) at the level of the adrenal glands shows a nodule (arrow) in the left adrenal 
gland. It is well defined and homogeneous. The attenuation value is 38 Hounsfield units (HU). The right adrenal gland is normal. 
(B) Contrast-enhanced CT at the same level as that of Figure A obtained at 60 seconds shows marked homogeneous enhancement 
of the adrenal nodule (arrow), with an attenuation value measured at 130 HU. (C) Contrast-enhanced CT at the same level as that of 
Figure A obtained at 10 minutes shows significant washout of contrast from the left adrenal nodule (arrow), with a residual attenu- 


ation value of 58 HU. The absolute washout index is ~78%. 


E Differential Diagnosis 

° Pheochromocytoma: Adrenal nodules that enhance to 
> 120 HU in the early phase should be considered pheo- 
chromocytomas, particularly if they show significant 
washout of contrast with a washout index similar to that 
of adenomas. 

° Lipid-poor adrenal adenoma: These adenomas have a high 
precontrast attenuation of > 10 HU and also a high abso- 
lute washout index of > 75%. However, enhancement to 
> 120 HU is rare. 

e Metastatic disease from renal cell carcinoma: Because 
renal cell carcinoma is characteristically a hypervascu- 
lar neoplasm, it should be considered in the differential 
diagnosis of a markedly hypervascular mass with a high 
washout index. The kidneys should be examined for an 
enhancing mass. 


E Essential Facts 

e Pheochromocytoma is a neoplasm of the adrenal 
medulla. 

e The “rule of 10s” is an easy way to remember that 10% are 
bilateral, 10% are extra-adrenal, and 10% are malignant. 

e There is a well-documented association with multiple 
endocrine neoplasia and phakomatoses like neurofibro- 
matosis and von Hippel-Lindau syndrome. 

e Pheochromocytoma may be clinically silent or present 
with paroxysmal hypertension, tachycardia, and anxiety. 

e The laboratory diagnosis is made by demonstrating high 
serum and urinary levels of catecholamines and their 
metabolic products. However, the levels may be normal 
if the sample is obtained at times other than during an 
attack of hypertension. 

¢ Although iodinated contrast is considered contraindi- 
cated by some, it has been shown to be safe in recent 
studies. 


* On precontrast CT, the attenuation value is highly vari- 
able, depending on the fat content, cystic change, and 
presence of hemorrhage. Postcontrast 60-second CT char- 
acteristically shows a markedly enhancing mass. Wash- 
out characteristics are variable. Highly vascular pheo- 
chromocytomas show washout characteristics similar to 
those of adrenal adenomas (i.e., absolute washout index 
= 60% and relative washout index = 40%). Less vascular 
pheochromocytomas show washout characteristics simi- 
lar to those of lesions that are not adenomas. 

* Biopsy of a pheochromocytoma can cause a hypertensive 
crisis. 

e The treatment is resection with adequate a-receptor 
blockade. 


=E Other Imaging Findings 

e Intravenous pyelogram: A large pheochromocytoma may 
displace the kidney downward and/or change its axis, 
like any other adrenal mass. However, the findings are 
nonspecific. 

e Ultrasound: no specific findings are seen other than a 
solid or sometimes cystic mass. 

e Magnetic resonance imaging: Characteristically, pheo- 
chromocytoma shows high intensity on T2-weighted 
images and early intense enhancement on postcontrast 
T1-weighted images. Characteristic features are seen in 
only a small number of cases. 

e Metaiodobenzylguanidine scan: this provides the most 
specific imaging diagnosis, although the sensitivity has 
been shown to be 80 to 87%. 


v Pearls & x Pitfalls 

v A markedly enhancing mass in the adrenal gland with 
rapid washout similar to that of an adenoma should 
raise suspicion for a pheochromocytoma. 
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Case 96 


A 36-year-old man with long-standing subcutaneous and skin lesions presents with increasing abdominal girth. 
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E Imaging Findings 


RadCases Genitourinary Imaging 


(A) Contrast-enhanced computed tomography (CT) image at the level of the kidneys shows the axis of the right kidney (arrow) to be 
altered from the normal vertical to a horizontal orientation. (B) Contrast-enhanced CT image at a level below that of Figure A shows 
that a large mass (arrow) in the right retroperitoneum is responsible for the change in the renal axis. It has solid and cystic areas and 
shows some calcifications (arrowhead). (C) Contrast-enhanced CT image at a level below that of Figure B shows more nodules and 
masses (arrow) in the retroperitoneum adjacent to the mass seen in the images above. In addition, nodules are seen in the subcutane- 


ous tissue (arrowheads). 


= Differential Diagnosis 

° Plexiform neurofibromatosis of the retroperitoneum: 
Multiple masses in the nerve-rich paraspinal areas in a 
patient with neurofibromatosis are highly suggestive. 
The retroperitoneal structures are displaced rather than 
invaded. However, the unilateral distribution of the le- 
sions and the marked enlargement of one of them raise 
the question of malignancy. 

Retroperitoneal liposarcoma: Liposarcoma produces 
dedifferentiation, with solid lesions forming part of the 
predominantly fat-containing tumor. Lack of fat in the 
lesion, lack of enhancement of the mass, and cystic areas 
within the mass suggest against this diagnosis. 
Retroperitoneal lymphadenopathy: The lesions in Figure B 
may suggest retroperitoneal lymphadenopathy. However, 
the low, almost cystic attenuation, purely unilateral loca- 
tion of the large lesions, and septal type of calcifications 
suggest against that. Also, a long history suggests against 
lymphadenopathy. 


E Essential Facts 

¢ Plexiform neurofibromas are congenital lesions along the 
nerves in patients with neurofibromatosis type 1. 

e The most common abdominal location of plexiform 
neurofibromas is in the retroperitoneum along the nerve 
plexuses of the paraspinal and presacral regions. They 
may also occur in the mesentery and in the walls of the 
hollow gastrointestinal and genitourinary organs. 

* A smooth, tubular shape is characteristic. Small neurofi- 
bromas are homogeneous. Myxoid degeneration of larger 
tumors gives rise to areas that show up as fluid on imaging. 


e The distribution in the retroperitoneum is typically bilat- 
eral. In the sacral region, enlargement of the foramina is 
very common. Although not reliable, a unilateral distri- 
bution should raise suspicion of malignant degeneration 
to peripheral nerve sheath tumors. 

* On noncontrast CT, attenuation values are 20 to 30 Houn- 
sfield units. After contrast injection, homogeneous and 
heterogeneous enhancement may be seen in the lesions 
in 50% of patients. 


E Other Imaging Findings 

e Plain abdominal radiographs: They may show large 
abdominal masses. The appearance is nonspecific. 

e Intravenous pyelogram: displacement of the kidneys 
and/or a change in the renal axis may be seen depending 
on the size and exact location of the large lesions. 

e Ultrasound: The masses are of variable echogenicity. 
Through transmission may be seen in areas with myxoid 
degeneration. 

e Magnetic resonance imaging: The signal of the masses is 
hypo- to isointense on T1-weighted images and heteroge- 
neously hyperintense on T2-weighted images. Enhance- 
ment is variable and seen in areas without degeneration. 

e Gallium 67 scintigraphy is highly specific for malignant 
areas, showing increased uptake. However, the sensitivity 
is low. 


v Pearls & x Pitfalls 


v Rapid enlargement of a mass should raise the possibil- 
ity of malignancy in a plexiform neurofibroma. 
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Case 97 


E Clinical Presentation 


A 74-year-old man on steroids for rheumatoid arthritis presented with hematuria. An intravenous pyelogram was obtained. 
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m= Imaging Findings 


RadCases Genitourinary Imaging 


(A) Scout tomogram shows the kidneys (arrows) to be somewhat small with large, low- 
density renal sinuses (arrowheads). (B) Intravenous pyelogram image shows underfilling 
and stretching of the renal collecting systems bilaterally (arrows) by the low-density 


areas. 


= Differential Diagnosis 

° Bilateral renal sinus lipomatosis: The presence of exces- 
sive fat in the real sinuses that stretches the renal collect- 
ing systems is characteristic. 

e Bilateral parapelvic cysts: A stretched appearance of the 
opacified renal collecting systems is also seen with par- 
apelvic cysts. However, on scout nephrotomograms, they 
do not show low density. 

e Bilateral renal sinus lymphoma: Renal lymphoma may 
involve the sinuses and stretch the collecting systems. It 
does not show low density. 


E Essential Facts 

e Renal sinus lipomatosis is a prominent proliferation of fat 
that leads to mass effect on the renal collecting systems. 

e It occurs in conditions causing renal parenchymal at- 
rophy, especially enlarged prostate with bladder outlet 
obstruction and steroid use. 

e Renal sinus lipomatosis is mostly bilateral. 


e The mass effect from renal sinus lipomatosis characteris- 
tically does not cause symptoms. 

e The importance of this condition lies in the need to 
differentiate it from masses in the renal pelvis. 


=E Other Imaging Findings 

e Ultrasound: renal sinus lipomatosis may appear normal 
or show an increase in the size of the fat-containing 
hyperechoic renal sinuses. 

* Computed tomography: enlargement of the sinuses with 
large amounts of hypoattenuating fat is characteristic. 

e Magnetic resonance imaging: renal sinus fat shows high 
signal intensity on T1- and T2-weighted images without fat 
suppression and low signal intensity after fat suppression. 


v Pearls & x Pitfalls 


v Renal sinus lipomatosis often occurs in men with an 
enlarged prostate. 
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Case 98 


E Clinical Presentation 


A 44-year-old woman with a history of recurrent episodes of left flank pain. She underwent a hysterectomy a few years 
previously. 
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m= Imaging Findings 


RadCases Genitourinary Imaging 


(A) Scout view of the abdomen shows no urinary tract calcifications. However, the scout view is incomplete because the 
symphysis pubis has not been included. Actually, this was one of two scout images. The other included the whole pelvis and 
was also normal. (B) Twenty-minute intravenous pyelogram (IVP) image shows left hydronephrosis (asterisk) and hydroureter 
(arrow). The ureter is redundant (arrowhead), suggesting that this is a long-standing abnormality. The transitional zone has 
not been reached. Therefore, the level and cause of the obstruction cannot be commented on. (C) Postvoid IVP image shows 
smooth tapering of the dilated left ureter into a smooth, narrowed segment (arrow). The terminal portion (arrowhead) of 
the ureter is normal. There is no significant postvoid residual urine in the urinary bladder (asterisk). The outline and mucosal 


pattern of the urinary bladder are normal. 


= Differential Diagnosis 

° Benign stricture at the lower end of the left ureter: The 
smooth tapering of the end suggests a benign etiology. 
Redundancy of the dilated left ureter suggests that this 
stricture has been present for some time. This again 
favors a benign nature. 

Malignant stricture of the ureter: Malignancy can never be 
ruled out by imaging alone in the presence of a ureteric 
stricture. Typically, malignancy of the ureter, a transi- 
tional cell carcinoma, is characterized by a nodular filling 
defect and a champagne goblet deformity. 

Ureteric obstruction by stone: A ureteric stone is the most 
common cause of ureteric obstruction. That is why it 

is always important to look at the scout view to detect 
calcifications suggestive of stones. In this case, there is 
no calcification in Figure A. Radiolucent stones can occur, 
but overall, stones produce a meniscus-like filling defect 
with ureteric spasm. 


m Essential Facts 

e Benign stricture of the ureter may be congenital or 
acquired. 

e Congenital strictures are more common at the anatomic 
areas of ureteric narrowing (i.e., pelviureteric junction, 
where the iliac arteries are crossed, and ureterovesical 
junction). 

e Acquired strictures can occur anywhere, but the site de- 
pends on the cause. They are most commonly caused by 
injury to the ureter during pelvic surgery, particularly in 
women. Radiation, chronic bacterial ureteritis, tuberculo- 
sis, and endometriosis are other causes. 


e Ureteric strictures may be asymptomatic and present 
only as incidentally discovered hydronephrosis or hydro- 
ureter. 

* On imaging, benign strictures appear as smoothly 
tapered segments. Tuberculous strictures are typically 
multifocal. 


E Other Imaging Findings 

e Retrograde pyelogram: This shows findings similar to 
those typically seen on IVP. If there is complete obstruc- 
tion, the ureter may appear blind. 

e Ultrasound: it can show only hydronephrosis and dilata- 
tion of the ureter caused by the stricture. 

* Computed tomography (CT): CT shows hydronephrosis 
and hydroureter on the affected side. It confirms the 
absence of stone as the cause of obstruction. In addition, 
it can suggest a benign etiology of a stricture by show- 
ing complete absence of a mass at the site of ureteric 
obstruction. 

e Magnetic resonance imaging (MRI): MRI shows findings 
corresponding to those seen on CT. However, because 
stones cannot be seen on MRI, a small stone cannot be 
ruled out. 


v Pearls & x Pitfalls 


v Long-standing proximal dilatation of the ureter 
suggests an etiology other than malignancy. 
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Case 99 


64 year old male was undergoing contrast enhanced CT. 

He received 100 ml of iodinated contrast IV during the examination. 
After the examination, he complained of feeling ill. 

Blood pressure 85/60. Heart rate 65 bpm. 


You are called urgently by the radiographer to manage ....... 


= Clinical Presentation 
A 64-year-old man received intravenous contrast for computed tomography. You are called by the radiographer to manage 
an adverse reaction. 


198 


RadCases.thieme.com 


m Imaging Findings 


RadCases Genitourinary Imaging 


64 year old male was undergoing contrast enhanced CT. 

He received 100 ml of iodinated contrast IV during the examination. 
After the examination, he complained of feeling ill. 

Blood pressure 85/60. Heart rate 65 bpm. 


You are called urgently by the radiographer to manage ....... 


Physical examination shows that the patient is hypotensive and that the heart rate is somewhat slow. 


= Differential Diagnosis 

* Vagal reaction: This is the most common cause of hypo- 
tension in a patient undergoing a contrast study. The pa- 
tient reports feeling light-headed and may faint. The skin 
is pale. The heart rate is slow but usually > 60 beats/min. 

e Bradycardia: This is indistinguishable from a vagal reac- 
tion other than that the heart rate is < 60 beats/min. 

e Peripheral vasodilatation: This is a rare cause of hypoten- 
sion after intravenous(IV) contrast. The heart rate is fast, 
usually > 100 beats/min, and the skin is red. Because the 
redness is due to severe peripheral vasodilatation, pres- 
sure on the skin causes blanching. 


E Essential Facts 

¢ Hypotension is one of the nonrenal adverse effects of the 
administration of iodinated contrast media. 

* Such hypotension can be due to a vagal reaction, which 
can proceed to bradycardia or peripheral vasodilatation. 

¢ After ensuring that cardiopulmonary resuscitation is not 
required, the first thing to do when faced with a patient 
who has hypotension is to check the pulse. 

e If the heart rate in a patient with contrast-induced hy- 
potension is slow but > 60 beats/min and the patient is 
responsive, start IV fluids and raise the legs. 


e If the heart rate is < 60 beats/min, atropine is indicated. 
The dose is 0.6 to 1.0 mg given IV and repeated if neces- 
sary up toa maximum of 3 mg. 

e If the heart rate is rapid (i.e., = 100 beats/min) and the 
patient has red skin, the hypotension is due to peripheral 
vasodilatation. Start IV fluids (normal saline or lactated 
Ringer solution) immediately and infuse at a rapid rate. 

e If the patient is unresponsive, give 0.3 to 0.5 mL of 1:1000 
adrenaline intramuscularly or subcutaneously. If the 
adrenaline is being given by the IV route, make sure that 
the dilution is 1:10,000. 


m Other Imaging Findings 

e Contrast-induced hypotension may be detected first 
when an IV pyelogram film is examined and the develop- 
ment of very dense bilateral nephrograms is noted, or 
when a prolonged corticomedullary phase is noted on 
computed tomography. 


v Pearls & x Pitfalls 


v Inall patients with hypotension, determine the heart 
rate. The treatment depends on it. 
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Case 100 


38 year old female was undergoing IVP. 
She received 75 ml of iodinated contrast IV during the examination. 


After the examination, she developed shortness of breath 


You are called urgently by the radiographer to manage ....... 


E Clinical Presentation 


A 38-year-old woman received intravenous contrast for an intravenous pyelogram. You are called by the radiographer to 
manage an adverse reaction. 
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E Imaging Findings 


RadCases Genitourinary Imaging 


38 year old female was undergoing IVP. 
She received 75 ml of iodinated contrast IV during the examination. 
After the examination, she developed shortness of breath 


You are called urgently by the radiographer to manage ....... 


Clinical data show that the patient is acutely short of breath. 


= Differential Diagnosis 

° Laryngeal edema: This is the most serious cause of 
shortness of breath after contrast injection. The patient 
reports difficulty with inspiration. The voice may be 
hoarse. Laryngeal edema is usually part of a generalized 
anaphylactoid reaction and is associated with cyanosis, 
hypotension, and loss of consciousness. 

e Bronchospasm: This occurs most commonly in patients 
with asthma. The patient usually is able to tell that the 
episode is similar to an asthma attack and that the dif- 
ficulty is with expiration. Wheezing may be audible or 
detected by auscultation of the chest. 

e Pulmonary edema: This occurs in patients with poor 
cardiac status. The patient is short of breath. Hypotension 
may be present. Rales are audible on auscultation of the 
chest. 


m Essential Facts 

* Shortness of breath is one of the nonrenal adverse effects 
of the administration of iodinated contrast media. 

* Shortness of breath can be due to laryngeal edema, bron- 
chospasm, or pulmonary edema. 

¢ After ensuring that cardiopulmonary resuscitation is not 
required, the first thing to do when faced with a patient 
with shortness of breath is to determine the cause. 
Listening to the chest helps. 

e If the shortness of breath is due to a mild asthma attack, 
ask if the patient has an inhaler. Let the patient use it. If 


the patient’s condition does not improve, give epineph- 
rine followed by hydrocortisone. Aminophylline 100 mg 
given intravenously (IV) can also be used. 

If there are signs of laryngeal edema, give epinephrine 
immediately followed by hydrocortisone. Be ready to 
secure the airway with intubation if necessary. 

If the patient has pulmonary edema, prop him or her up 
if possible and give furosemide 40 mg IV. In severe cases, 
give morphine IV. 

e Epinephrine can be given intramuscularly or IV. Intra- 
muscular epinephrine is given as a 0.1- to 0.3-mL dose 
of a 1:1000 dilution. IV epinephrine is given as a 1- to 
3-mL dose of a 1:10,000 dilution. The 1:1000 dilution of 
epinephrine is never given IV because it can precipitate 
ventricular fibrillation. 

Hydrocortisone is almost always given whenever epi- 
nephrine is used. It does not have any acute effect but 
appears to prevent recurrence of the reaction after the 
patient has been stabilized. The dose is 100 to 500 mg IV. 


=E Other Imaging Findings 
* If necessary, a chest radiograph will help differentiate 
between pulmonary edema and bronchospasm. 


v Pearls & x Pitfalls 


v Epinephrine 1:1000 is always given intramuscularly or 
subcutaneously, never IV. 
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Note: Locators refer to case number. Locators in boldface indicate primary diagnosis. 


A 
Abdominal aortic aneurysms), 37 
rupture, retroperitoneal hemorrhage 
due to, 30 
Abscess 
pelvic, 41, 90 
perinephric, 38 
psoas muscle, 50, 84 
renal, 54 
complicating acute pyelonephritis, 19 
testicular, 10, 34 
tubo-ovarian, 12, 71 
Acute tubular necrosis, 
contrast-induced, 40 
Adrenal gland(s) 
adenoma, 13, 79 
lipid-poor, 29, 81, 95 
carcinoma, primary, 29, 52, 63, 81 
cortical adenoma, 13 
cyst, 13, 79 
hemorrhage, 52 
leukemic deposits in, 52 
malignancy, 13 
metastasis to, 29, 63, 81 
from renal cell carcinoma, 95 
myelolipoma, 31, 82 
neurogenic neoplasm, 63 
Air, in urinary tract, after 
instrumentation, 54, 67 
Anaphylaxis, contrast-induced, 100 
Aneurysms) 
abdominal aortic, 37 
rupture, retroperitoneal hemorrhage due to, 30 
right renal artery, 20 
Angiomyolipoma, 57 
with calcifications, 43 
extrarenal, 14 
lipid-poor, 1, 15 
rupture, acute subcapsular hematoma caused by, 56 
from upper pole of kidney, 31, 82 


B 

Benign prostatic hyperplasia, 48 

Bladder diverticula. See Urinary bladder, 
diverticulum/diverticula 

Bowel, pelvic loop of, with pseudo-kidney appearance, 60 

Bradycardia, 99 

Bronchospasm, 100 


C 


Caliceal diverticulum with milk of calcium urine, 22 
Colonic lipoma, 93 


Congenital adrenal hyperplasia, 
ovaries in, 32 
Contrast-induced nephropathy, 40 
Contrast study 
and laryngeal edema, 100 
and peripheral vasodilatation, 99 
and vagal reaction, 99 
Cortical rim sign, 59 
Cyst(s) 
adrenal, 13, 79 
dermoid. See Dermoid cyst 
epididymal, 66 
multiple, 76 
mesenteric, 61 
ovarian 
hemorrhagic, 94 
with no imaging signs of 
malignancy, 61 
renal. See Polycystic kidney disease; Renal cyst(s) 
seminal vesicle, 90 
vaginal, 9 
Cystitis, emphysematous, 67 


D 
Dermoid cyst, ovarian, 60, 75, 77, 93 
Detrusor sphincter dyssynergia, abnormal bladder 
emptying caused by, 25 
Diabetes mellitus, vas deferens calcifications 
secondary to, 47 
Dialysis, acquired cystic disease of 
with hemorrhage, 88 
with malignancy, 88 


E 
Emphysematous cystitis, 67 
Emphysematous pyelonephritis, 54 
Endometrial cancer, 33, 49 
Endometrial polyp, 49 
Endometrioma, 11, 12, 51, 64, 83 
Endometrium, tamoxifen-related cystic change in, 49 
Epididymal cyst(s), 66 
multiple, 76 


F 
Fibromuscular hyperplasia, renal artery stenosis 
due to, 55 
Fistula 
colovesical, 67 
enterovesical, 67 
rectovesical, 67 
Focal xanthogranulomatous pyelonephritis 
(XGP), 44 
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G 


Germ cell tumor, nonseminomatous, 34 


H 


Hematocele, chronic traumatic, 76 
Hematocolpos, 83 
Hematoma 


perinephric, 38 
psoas muscle, 50, 84 
renal, 18, 56, 62 
subcapsular renal 
acute 
from angiomyolipoma rupture, 56 
from renal cell carcinoma 
rupture, 56 
from rupture of simple cyst, 56 
subacute-chronic, 18 
testicular, 10, 34 


Horseshoe kidney, 6, 21 
Hutch diverticula, 7, 90 
Hydrocalyx, 22 
Hydrocele 


funicular, bilateral, 91 

loculate, 66, 76 

simple, with multiple epididymal 
cysts, 76 


Hydronephrosis, 5 


bilateral, 58 
and hydroureter, due to bilateral 
ureterovesical junction 
obstruction, 25 
and hydroureter, 3, 25 
left 
chronic, due to ureteric obstruction, 86 


due to ureteropelvic junction obstruction, 86 


mild left 
due to stone, 42 
due to ureteric obstruction, 42 
due to ureteropelvic junction 
obstruction, 42 
right 
chronic, and hydroureter, 3 


due to ureteropelvic junction obstruction, 3 


segmental, staghorn calculus with, 44 

in stone disease, 42, 44 

ureteric obstruction and, 42, 86 

ureteropelvic junction obstruction 
and, 3, 42, 86 


Hydrosalpinx, 71 
Hydroureter 


bilateral hydronephrosis and, with 


bilateral ureterovesical junction obstruction, 25 


chronic right hydronephrosis and, 3 


Hypotension, contrast-induced, 99 


I 


Infection(s), and retroperitoneal lymphadenopathy, 65 


K 
Ki 


L 


dney(s). See also Renal entries 
abscess, 54 
complicating acute pyelonephritis, 19 
acquired cystic disease, in dialysis patient 
with hemorrhage, 88 
with malignancy, 88 
congenital unilateral hypoplastic, 17, 87 
cysts. See Polycystic kidney disease; 
Renal cyst(s) 


Index 


duplex right collecting system, with scarring of lower 


moiety due to reflux, 68 

fetal lobation, 2 

hematoma, 62 

horseshoe, 6, 21 

infundibular stricture of right lower pole 
infundibulum, 68 

malignancy. See also Renal cell carcinoma 

with calcifications, 43 

neoplasm, 19, 62 

pancake, 21 

pelvic, 60 

pelvic loop of bowel appearing as, 60 

postobstructive atrophy, 17, 87 

scarring, due to old infarcts, 2 


small smooth, due to renal vascular disease, 17 


subcapsular hematoma 
acute 
from angiomyolipoma rupture, 56 
from renal cell carcinoma rupture, 56 
from rupture of simple cyst, 56 
subacute-chronic, 18 


urothelial neoplasm of lower right infundibulum, 68 


Laryngeal edema, contrast-induced, 100 
Leiomyoma/leiomyomatosis, 


uterine, 11, 33, 78 


Leiomyosarcoma, uterine, 78 

Leukemia, adrenal gland involvement in, 52 
Lipoleiomyoma, uterine, 77 

Lipoma 


colonic, 93 
retroperitoneal, 14 
uterine, 77 


Liposarcoma 


pelvic, 93 
retroperitoneal, 14, 57, 82, 84, 96 


Lymphadenopathy 


pelvic 
from lymphoma, 45 
from prostatic cancer, 45 
retroperitoneal, 37, 53, 96 
causes of, 70 
infection causing, 65 
lymphoma causing, 65, 70 


Index 


testicular cancer and, 65 
Lymph node(s) 
pelvic, calcified, 23 
retroperitoneal, 20 
Lymphocele, 41 
pelvic, 90 
Lymphoma(s) 
left pelvic lymphadenopathy from, 45 
perinephric involvement, 38 
renal sinus, bilateral, 97 
and retroperitoneal lymphadenopathy, 65, 70 


M 
Malakoplakia, 24 
Medullary nephrocalcinosis, 39 
Mesenteric cyst, 61n 
Milk of calcium 
in caliceal diverticulum, 22 
in simple cyst, 22 
Myelolipoma, adrenal, 31, 82 


N 
Nephrocalcinosis, medullary, 39 
Nephroma, multiloculate cystic, 58, 69 
Nephropathy 

contrast-induced, 40 

reflux, 2 
Neurofibromatosis, plexiform, retroperitoneal, 96 
Neurogenic bladder, with vesicoureteric reflux, 35 
Nonrotation, simple, 6 


(0) 
Oncocytoma, 1, 15 
Ovarian cyst(s). See also Dermoid cyst 
hemorrhagic, 94 
with no imaging signs of malignancy, 61 
Ovary(ies) 
benign neoplasm, 51, 61 
in congenital adrenal hyperplasia, 32 
cystic malignancy, 51 
dermoid cyst, 60, 75, 77, 93 
hemorrhagic follicle, 64, 75 
neoplasm, 12, 64, 71, 75, 83, 94 
solid, 11 
normal, 32 
polycystic, bilateral, 32 
serous cystadenoma, benign, 61 
torsion, 94 


P 
Pancake kidney, 21 
Papillary necrosis, chronic, 39 
Parapelvic cyst, 3, 58, 69, 86 
bilateral, 97 
Pelvic abscess, 41, 90 
Pelvic floor descent, bladder outlet obstruction due to, 72 


Pelvic fluid collections, 7, 90 
Pelvic kidney, 60 
Pelvic liposarcoma, 93 
Pelvic mass, primary, 45 
Perinephric abscess, 38 
Perinephric hematoma, 38 
Peripheral vasodilatation, in patient undergoing contrast 
study, 99 
Pheochromocytoma, 95 
Phlebolith, in pelvic vein, 23 
Polycystic kidney disease 
acquired, 16, 85 
with hemorrhage, 88 
with malignancy, 88 
adult, 16, 85, 88 
Polycystic ovaries, bilateral, 32 
Polycystic ovary syndrome, 32 
Prostate gland, enlarged 
with benign prostatic hyperplasia, 48 
bladder outlet obstruction caused by, 25, 90 
Prostatic cancer, 48 
left pelvic lymphadenopathy from, 45 
Psoas muscle 
abscess, 50, 84 
hematoma, 50, 84 
neoplasm, 50, 84 
Pulmonary edema, 100 
Pyelitis cystica profunda, 24 
Pyelonephritis 
acute, 4, 59 
focal, 4 
renal abscess complicating, 19 
emphysematous, 54 
focal xanthogranulomatous, 44 


R 
Reflux nephropathy, 2 
Renal artery 
aneurysm, right, 20 
dissection, chronic, 55 
narrowing, due to chronic dissection, 55 
stenosis, 40, 89 
atherosclerotic, 55 
fibromuscular hyperplasia 
causing, 55 
Renal cell carcinoma, 1, 15, 44 
adrenal metastases, 95 
with calcifications, 43 
cystic, 69 
fat-containing, 57 
rupture, acute subcapsular hematoma caused by, 56 
Renal cyst(s). See also Polycystic kidney disease 
calcified, 43 
cortical, complicated, 19 
hemorrhagic, 62 
multiple bilateral, 16, 85 
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Renal cyst(s). (continued) 
parapelvic, 3, 58, 69, 86 
bilateral, 97 
simple, 18 
milk of calcium in, 22 
multiple, 59, 85 
rupture, 56 
Renal ectopia, crossed fused, 21 
Renal infarct(s), 4 
embolic lobar, 59 
old, scarring due to, 2 
Renal papillary necrosis, 5 
Renal sinus 
bilateral lipomatosis, 97 
bilateral lymphoma, 97 
Renal stones 
hydronephrosis due to, 42, 44 
multiple, 39 
Renal vascular disease 
long-standing unilateral, 87 
small smooth kidney due to, 17 
Renal vein thrombosis, 40, 89 
Retroperitoneum 
fibrosis, 6, 53 
hemorrhage, 53 
due to ruptured abdominal aortic 
aneurysm, 30 
sources, 30 
lipoma, 14 
liposarcoma, 14, 57, 82, 84, 96 
lymphadenopathy, 37, 53, 96 
causes of, 70 
infection causing, 65 
lymphoma causing, 65, 70 
testicular cancer and, 65 
mass, 37 
neoplasms, 84 
plexiform neurofibromatosis of, 96 
sarcoma, 30, 31, 70 


S 
Sarcoma, retroperitoneal, 30, 31, 70 
Seminal vesicle cyst(s), 90 
Sertoli-Leydig cell tumor, 92 
Spermatocele, 66 
Staghorn calculus, hydronephrosis due to, 42 
segmental, 44 
Stone disease 
renal, 39 
hydronephrosis due to, 42, 44 
ureteric, 23, 73 
obstructing, 89, 98 
urinary bladder, 8, 26 
radiolucent, 36 
Sympathetic chain neoplasms, 20 


Index 


T 
Tamoxifen, cystic endometrial changes caused by, 49 
Testes 
retractile, bilateral, 91 
undescended, bilateral, 91 
Testicular abscess, 10, 34 
Testicular cancer, and retroperitoneal 
lymphadenopathy, 65 
Testicular granuloma/granulomata, 27 
calcified, 92 
Testicular hematoma, 10, 34 
Testicular infarction, long-standing, 80 
Testicular microlithiasis, 27 
Testicular neoplasm, 10, 34 
calcifying, 27 
Testicular torsion, acute, 80 
Testicular tumor, burned-out, 92 
Transitional cell carcinoma, arising from right 
renal pelvis, 24 
Tuberculosis 
renal, 5 
and testicular granuloma, 92 
vas deferens calcifications 
secondary to, 47 
Tubo-ovarian abscess, 12, 71 


U 
Ureter 
cancer, 73 
obstruction 
by blood clot, 73 
delayed nephrogram from, 4 
hydronephrosis due to, 42, 86 
by stone, 89, 98 
stricture 
benign, 98 
malignant, 98 
Ureteric calculus/stone, 23, 73 
obstructing, 89, 98 
Ureterocele, ectopic, 9 
Ureteropelvic junction obstruction, hydronephrosis 
due to, 42, 86 
Ureterovesical junction obstruction, bilateral, bilateral 
hydronephrosis and hydroureter due to, 25 
Urethral diverticulum, 9 
Urinary bladder. See also Neurogenic bladder 
blood clot in, 26, 46 
carcinoma, 26, 46 
diverticulum/diverticula 
acquired, 7 
bladder outlet obstruction by enlarged 
prostate and, 90 
blood clot in, 36 
carcinoma arising from, 36 
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Hutch, 7, 90 
large, 61 
extrinsic impression on, 46 
fistula with bowel, 67 
foreign bodies in, 8 
herniation, with ureteric obstruction, 72 
neoplasm, 8, 48 
outlet obstruction 
due to pelvic floor descent, 72 
by enlarged prostate, 25, 90 
radiation fibrosis, 35 
recent instrumentation, 67 
rupture 
combined-type, 74 
extraperitoneal, 74 
intraperitoneal, 74 
stones, 8, 26 
radiolucent, 36 
Urinary tract, air in, after instrumentation, 54, 67 
Urine, milk of calcium, in caliceal 
diverticulum, 22 
Urinoma 
subcapsular, 18 
ureteric injury in surgery and, 41 


Uterus 
adenomyosis, 33 
focal, 78 
arcuate, 28 
bicornuate unicollis, 28 
leiomyoma/leiomyomatosis, 11, 33, 78 
lipoleiomyoma, 77 
lipoma, 77 
septate, 28 


V 
Vagal reaction, in patient undergoing contrast study, 99 
Vaginal cyst, 9 
Vas deferens, calcifications 
in diabetes, 47 
in tuberculosis, 47 
Vesicoureteric reflux 
neurogenic bladder with, 35 
primary, 35 


X 


Xanthogranulomatous pyelonephritis, 
focal, 44 
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